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See why BENJAMIN ‘‘Life-Time”’ 
PORCELAIN ENAMEL REFLECTORS 
are TOP-RATED for industrial lighting 





MATCH TEST 


TOP-RATED FOR HEAT-RESISTANCE! 


This test demonstrates Porcelain Enamel s 
high resustance to heat It « a mineral (non 
organ) substance actually tused to steel at 
1350° PF. Test also gives you an idea of how 
Porcelain Enamel resists severe weather cond 
nons, such as clumatc changes, humiday or 
other adverse atmospherx conditions 





STAIN TEST 


TOP-RATED FOR CLEANABILITY! 


Scain test shows how the original efhcsency of 
Porcelaan Enamel is casidy restored by soap 
and-water cleaning. It demonstrates the ur 
usual characteristx of this glass-hard surtace 
resist the stain, determorateon and Corrosson 
tren caused by contact with chemuacals tound 


im many mdustries 





COInm TEST 


In addition to the exceptional 
stamina of Porcelain Enameled 
Steel Reflectors, which you can 
demonstrate by the “home-made” 
tests above, there are other reasons 
for their Top-Rating in industrial 
lighting 

They are Top-Rated, because they 
combine high reflectivity with high 
diffusion to help insure the right 
quality of light tor general illuma- 
nation. Further, they promote seeing 





TOP-RATED FOR DURABILITY! 


This test shows how Porcelain Enamel resist 
wear and sratchiwng, and retams «5 orgme 
luster even atver severe abrasive service. It us an 
cxample of how chs glass-hard surtace, com 
tuned wath the strength of steel, gives Porce 
lain Enamel reflectors the durabuday needed 
toc unduscral hghting equipment 


comfort and provide more light with 
minimum glare. 


FREE! LATEST BENJAMIN BULLETIN ON 
DEFENSE PLANT LIGHTING. Shows 
how specification of Benjamin 
Life-Time" Porcelain Enamel 
Lighting Units helps you attain 
Better Planned Lighting for Defense 
Production. Ask tor Bulletin “AD 
55734 Benjamin Electric Mig 
Co., Dept. I, Des Plaines, Ill. 


ENJAMI 
Lighting Equipment 


Sold Exclusively through Electrical Distributors 





»-now..longer lamp life 


with the new, 

lead-lag ballast for all 
Westinghouse Slimline 
Luminaires 


Important discovery in ballast design now gives /ead-/ag dependability at series 
ballast prices, sizes and weights. You get: maximum lamp life, stroboscopic 
correction, better maintenance in all Westinghouse slimline luminaires. Forget 
about lamp replacement guesswork—be sure of full-rated lamp life, and specify 
the new Westinghouse slimline with /ead-lag ballasts. Get the complete story, 
B-5615, Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Penna. 


04519 


you can 6e SURE...1¢ irs 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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INSTALLATION | Stote Sevings Bonk, Hertford, Conn 

ARCHITECT, &8 B O'Connor & WH Kithem iy 
New Tore City NY 

UGHTING ENGINEERING BY. & Cooper Beidwin Stewort 
Electric Co. Hertford nn 

ENGINEER, Keiser, Muller & Dovies, New York City, NY 

NEW BANKING AREA. 363° « 48 

ENING HEIGHT, 12 

FIRATURES, Litecontro! No 9034 3.ieme recessed Axtures. us -e 
Motophore No 9030 ond No 903! tenses 

LAMPS, Each Aature has two standard cool white ond one de luse 
worm white lore 

SPACING, 6 2 ® 

OVER ALL INTENSITY, 42 footcondies overage in serv 
On tellers deol plotes, 46 & aodies overoge 


hg Sabmtted 1m comtest by: Edward Cole, Hartford Eletrn l ! 


-+. at Hartford State Savings Bank 





yet preserve e architectural tone cent light from chandelier Note 
of the ok ro i 24-toot color quality of walls appears unitorm 
ceiling) roug! W hile even illumination 
Planned Lightine by Litecontroi pro eliminates need for local light sources 
les standard fixtures that balance at tellers’ cages 
i 
white and warm white fluorescent installation at standard Axture 


lamps blend to match the incandes- with your local LireECONTROL man 
nee 


here was t\ im I 0) 
new banking area (rear with low cei 


Hesaeice woven TLTTECONTROML CA2tar60es 


lighe tensity in both areas. Cool You, too, can plana better lighting 


o—_ 


LITECONTROL CORPORATION. 36 Pleosont Street, Watertown 72, Massachusetts 
CESIGNERS ENGINEERSG anc TURERS OF FLUORESCENT LIGHTING EQUIPMENT OIST@ISUTED ONLY THROUGH ACCREDITEO WHOLESALERS 
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“PRINCESS 5000 SERIES 


LUMINOUS INDIRECT FLUORESCENT LUMINAIRES 


® APPROPRIATE BRIGHTNESS CONTROL 


quality lighting with comfortable brightness ratios 


providing 
e® EYE COMFORT 


in seeing by scientific shielding, diffusing and distri 
bution of the lamp light through 


* LOW BRIGHTNESS 


illumination that gives you lighting comparable to 
diffused daylight 

* e-new Cartis “Princess” luminous indirect 5000 Series luminaires have 
quality construction and workmanship throughout with wyre chan 
astructed of heavy gauge steel finished baked white “Fluracite” enamel 
panels are fine ribbed durable polystyrene plastic to softly diffuse the 
ght and provide low-brightness ratios between the ceiling and luminaire 
Curtis 5000 Series luminaires are available to accommodate all 4°, 5’ and 8 

fluorescent lamps. Send coupon for complete descriptive information 


CURTIS LIGHTING, INC. 
Dept. K 41-19, 6135 West 65th Street 
Chicago 38, IIlinois 
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Under the aegis of the LES. Lighting Service 
Forum, a new important Society project has taken 
shape this past year—of special significance to 
LES 
For contributions in theory and research in illumi 
LES 


Practical lighting contests 


members in the lighting application field 
nation has ever been acknowledged second 
to none however, rec 
ognizing and rewarding the contributions of the 
application engineers and lighting specialists have 
not previously been undertaken by the Society on 
a national basis 

In this sense, history was made at the Chicago 
Conference, September 1952, and the five lighting 
installations shown on the next several pages repre 
sent the first national entries in the first Inter 
Regional I.E.S. contest for prize-winning lighting 
installations. The five entries published are finalists 
in the fully I.E.S.-sponsored contest, conducted by 
Sections and Chapters of LES. and Regions of 
L.E.S. in cooperation with the 1.E.S. Lighting Serv 
ice Forum 

The contest, known locally as “My Most Interest 
ing Lighting Job,” offered all LES 
opportunity to compete with all other members on 
Actually 
Sections and Chapters within 


members an 


a national basis as set up, the contest 
was Inter-Regional 
a Region conducted contests for the best installa 
tion within their Section, in the judgment of an 
Board of 


Winners of the local competitions 


appointed Judges, and under specific 


rules for scoring 
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then competed within the Region, for a Regional 
winner. The five entries on the following pages are 
Regional winners, who then competed nationally at 
the Lighting Service Forum session of the National 
Technical Conference, September 10, 1952 
Rules for judging were quite specific. At each 
level, judges were given score sheets to appraise 
each presentation as follows 
Interesting (Is it of unusual interest t Excellent 
Giood 
Fair 


Poor 


the Lighting Application Engineer? 


Application of Engineering Principles (Is Excellent ¢ 


his good lighting practice? Good 2 
Fair 10 


Poor 


titability & Effect of Solutior Dud this Excellent 


application fully meet the needs of the Good : 


user according to Modern Practice? Fair 10 


Poor 
Originality of Technique & Practicability Excellent 


f Solution Is this a new and original Good 2 


solution? Could the same results have Fair 


been achieved at a lower cost? Poor 


Presentation Coneise, Complete lear Excellent 


Did you understand what the speaker Good 
said and showed? Did he hold his audi Fair 


ence? Poor 


Judging was taken very seriously at each level 


“contests up 


from Section | 


competition was keen, 


through the Chicago finals 


Inter-Reqional Lighting Contest 





FIRST place winner Earl Domoney, far right, holds his 
prize for winning in the Michigan Section contest. With 
him are Miss Mary Taepke and Leslie Lyon, other Sec 


tional winners 


WINNING for the Chicago Section, Carl H. Johnson is 
handed certificate Judge John 
Sectional Albert 


Stein 


by Kraehenbuehl 


Kurtzon 


Other 
winners are and J. Stewart 


prize $25.00 
y 8s hityv-seven 
this first 


Most In 


ry 


“M 
Is 
proj 
good 
1 in a file 


with dpsemi 


ation 
y as LES. Light 


still another So ety 


hy] 


and poss 


the Road to Chicago 


nners to 


ev won the 


“My 


, 
etions and 


Most 


, 
Revions 


SECOND place winner, H. 8. James of the Pittsburgh 

Section, is congratulated by Paul Hildebrand, Vice-Presi- 

dent of the East Central Region. Presentation was made 
at the Regional Conference 


PRESENTATION of framed certificate is made to R. E. 

Bevan, right, by C. O. Martin, Vice-President, South 

Pacific Coast Region after placing first in the contest in 
that Region 

MINA 


ING ENGINEERING 





RELIGHTING the 
Saginaw, Michigan 
for five reasons 
First: The lighting 
a limited budget 
Second: With th 
the entire job used 
Third: The e 
ing eng 
cent 
Fourth TI 
modern light sources 
that was built in the g 
Fifth: The congreg } 
My story starts 100 years 


exact. At that time a small gr 


This installat 
Lighting . 
Lakes Reg 


esting 


Chicag Natt 
lighting engineer 
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Church Lighting—On a Budget 


By EARL A. DOMONEY 


As 
October, 1951 
considered 
the job, as lighting 
onsultant, and viewing the pitiable condition of 
Why not 


as well into the «ture. and do a 


lig ve old church, | recommended in effect 
was 100 pet on an architect 
real renovating job?” T) ounded reasonable to 
onstrates how the church's Building Committee, with the usual 
reservations as to budget, and Mr. Glenn Beach, a 
Saginaw architect, was engaged both architect 
and lighting consultant to work as a team 
The church was typical of its period; tall spire 
rose window in front, arched side windows. Our 
first view of the interior, as we sat in the back pew 
discussing the job, is shown in the “before” picture 
on the next page. High choir loft, dark woodwork 
elevated pulpit and gilded organ pipes were no 
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inners 551 





Before renovation 


1H 


th 

departn nt stor 
hanged The 
the arch is 


i wonderful 


inal pos 


Close up of our indirect fixture design 


Third: We both agreed to eliminat endant fix 


s. Lighting the main body of the church would 


be a combination of recessed downlights installed ir 
the flat part of the ceiling, plus some indirect light 
ng from the sides of the church. As we looked for 
a location for the side indirect lighting, we decided 
that some kind of unit might be installed at the 
base of the side arches, removing the plaster knobs 
\s the walls were solid masonry, this was also the 
only location where wiring could be provided with 
out too much cost 
Fourth: Control resolved itself into dimmers 
one for the choir area, one on the downlights, and 
one on the indirect lighting 
About six months later, we sat once more in the 
back pew. The picture on the opening page of this 
article shows, as best one can in black and white 
how the church looks now. Let us take a look at the 
four lighting problems and see how they were 
solved. We discovered very quickly that there was 
no place in the choir area where we could put over 
head lighting, so we had to make a place for the 
lights. This was done by moving the wood paneling 
out from the back wall about 12 inches. In the 
recess that resulted, ten 150-watt reflector lamps 
were installed. This accomplishes two things; it 
lights the dossal behind the cross and at the sam 
ime light reflects from the top of the arch provid 
ing lighting for the chon We are not getting a 
ery high level of illumination here, the value be 
ing between 5 and 6 footeandles. However, we had 
hoose between increasing the lighting level with 
ore lamps and thus increasing the brightness of 
h. or using the lower illumination value, and 
the brightness at a comfortable level. How 
r, it is a highly diffused light and as the choir 
faces the congregation, it comes from behind to 
ght their hymn books. Further, this solution 
didn’t cost much money 
Lighting the cross was a different problem. The 
ross members are channels open in the back. In 
side the channels are installed 200 ma slimline 
lamps, which cross at the intersection Remote 
ballasts are mounted in the trough below. We feel 
this provides one of the most attractive effects of 
the entire job and is the only spot where fluorescent 
lamps are used. Again, it didn’t cost much 
pulpit was replaced and located at a lower 
Illumination here is 30 footeandles on the 
The lighting is achieved with two 400-watt 
directed through 6-ineh holes in the sloping 
ceiling. Loeating spotlights perfectly 
ou happen to know an old sea captain 
extant. After you decide on the angles at 
the spots to shine, vou merely set 


tant, stand in the pulpit, look 
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through the eve piece and where 


located. Fortunately the 


it}points is wher 
the light should be arch 
tect was a Navy man, and he has a sextant 

Im the 


locate the 


main auditorium it was not too difficult to 


downlights. The job would be improved 


f the units were farther apart crosswise but that 


mounting them in the sloping 


money Wi 


downlights but 


would have meant 


eelling and angle units cost mor 


planned on using ten 500-watt 


monev dictated what we could do. so we used eight 
last two, in the back of the 
hihat’ 


saved $200.00 


and the church where 


they are not objectionable, are units using 
reflector lamps. So we 
lighting con 


Finding a fixture for the indirect 


sisted of our 


supplying dimensions necessary to 
install four reflector lamps and the architect sup 
plying the know-how to make the outside shell 
We tried square designs 


architecturally correct 


octagon ones, round ones, long ones, and short ones 
but none seemed to be right. Finally one day we 
adjourned to the corner drug store for a coke. The 
of those 


waitress served it in on paper cone con 


tainers in which the holder is a large cone above 
to hold the cup, and a smaller cone for the base 
We both took one look 


it in half lengthwise 


there was our design. Cut 


and we have our fixture 


In its manufacture, again money was the decid 


ing factor. The budget would not stand the origi 


nal quotation, so cooperation came to the rescue 


The architect made detailed drawings. A heating 
contractor with a good tin shop made them up 
finish. The ele 


rhe painter on the job put on the 


trical contractor wired then 


The ilhumination level in the main chureh audi 
torium with downlights and indirect lights on full 
10 to 12 footeandles 


is a very even and comfortable 


No matter how good a job may be, the real test is 
whether the owners are satisfied. So | started ask 
First, the architect 


| like it because it 


ing questions “Why do you 
like the lighting 


shows how 


His answer 
modern design can be incorporated in 


an old structure and produce a pleasing result.’ 
Dr. Morris, the Minister 


number of reasons. It provides variety during the 


| like the lighting for a 
church service. The congregation is more attentive 
and more plentiful, and it is wonderful for wed 
dings.” Art Sursaw, church member: “I have a 
much greater feeling of reverence when I go inside 
before. I think Dr 


Morris’ sermons have improved, or perhaps they 


the church than I ever did 
sound better because I stay awake more than I used 


to.” So everyone is satisfied 





The 


THE SYRIA MOSQUE in Pittsburgh is a very 
large The 
local chapter of the fraternal organization which 


building, having very large rooms 


owns it has a membership of 25,000 people; the 


shows they present in their Mosque require four 


evenings and one matinee to accommodate just the 
membership alone. Relighting such an area was a 
most interesting job since it provided exceptional 
and engaging opportunities to apply modern illu 


Eact 
nature 


minating engineering principles and ideas 

the several areas within the building, by 
oft its construction or use 
The 


thought, practicability 


presented its own par 


ticular problems job was a real challenge to 


economy and cooperative 


ontest for My Most 
Pittsburgh Section 
nal Conference, and 
finals 


lighting engineer with the Duquesne Light (x 


tallation was first place winner in the 
conducted by the 
taking first place also at the East Central Ker 
second place at the Chicago National Technical ¢ 
Mr James is a 


ateresting Lighting Job 
nference 


Pitteburet Pa 
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Shriner's Syria Mosque 


By HUGH 5S. JAMES 


planning in providing an installation completely 


satisfactory to the many concerned in the final 
results 

In addition to the Mosque’s large auditorium 
seating about 3000 peopl 
hall on the 


exhibits, meetings expositions and dances. Because 


there is a large banquet 


lower ground level used for dinners 
of its vast size, it is not 


as 1500 


incommon to serve as many 


dinners in one evening. or have 1000 


ouples dancing. The board of directors realized 


that this building could provide a wider service 
to the community, and justify to a greater extent 


made n th 


building if its 
and offered to 


Relighting played a 


the investment already 


lities were improved, expanded 


a greater number of users 
large role in this plan 

The installation was made after several different 
sets of plans were prepared, revised, discarded and 


redrawn. To complicate matters further, an addi 
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The flexibility of the lighting system in the banquet hall 
shown above and below, extends from 
ft-c for banquets and expositions 


in the two views 


ftc for dances to 


Contest Winners 


smaller 
surrounded by a larger rectangle. The 
is prov ided with recessed dis- 
wide spread) type silver mirrored glass 
reflectors with 100- or 150-watt incandescent lamps, 
This design 
provides a wide variety of illumination levels for 
Illumination can be 


be called stacked patterns’’ with a 
rectangle 
incandescent lighting 


tributing 
and equipped with concentric louvers 
the varied uses of the room 
adjusted from 5 footeandles for dancing, and less 
if color filters are used, to a maximum of 75 foot- 
candles for exposition purposes. Any number of 
intermediate levels may be obtained with the flexi- 
bility which was provided in the wiring, and by the 
lighting design. Each pattern is controlled so that 
full or partial patterns can be used and in almost 
any combination since nearly all of the 104 circuits 
on the four panels in this room serve lighting and 
outlets in the room. Brightnesses are carefully bal- 
acoustical ceiling, light green 
walls, and maple floor. Most notable during instal- 
lation was the fact that although considerable space 
existed above the present ceiling in the banquet 
hall, and this was known when earlier plans were 
made, the cost of the job could be minimized on the 


anced, with white 


ceiling part if as little as possible of the ceiling was 
By working closely with the air condi- 


disturbed 
tioning contractor, this was accomplished so that 
for such a large room little plastering was done 
before 


The lighting system for 


acoustical tile was installed 

the first floor corridor 
and lounge employs coffers 
having eight 48-inch 40-watt white lamps in each 
unit. These louvered 
panels having 4-foot by 4-foot by 4-foot cells. The 
illumination is 40 to 50 footeandles in service with 


fluorescent 


recessed 


units are equipped with 


fourteen 4-foot coffers in the corridor and twenty 


1-foot coffers in the lounge 
The baleony lounge is lighted with six rows of 
recessed two-lamp troffers equipped with egg-crate 
louvers, to an illumination level of approximately 
10 footeandles in service. Other areas relighted, 
but which are not shown in the pictures, included 
lobbies two stair- 


wavs from corridor to banquet room eorri- 


two entrance four check rooms 
entry 
dors and rest rooms 
Aside from the this ulti- 
mately required the installation of an entire new 
which saw this customer being no longer 
d from a 100-kva single-phase transformer on 


lighting installation 
serv 
serve 
115/230-volt service for his lighting and a small 
power bank for three-phase power. A double vault 
was constructed with two separate four-wire, three- 
phase banks of transformers served from separate 

reuits with With 
banks designed to carry combined power and light 
load, a failure in either cireuit will not interrupt 


service 


automatic throw-over switch 
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Airport Apron Lighting 


MANY ATTEMPTS have been made to improv sdapted 
the lighting system of the apr at the General inwieldy 
Lawrence Logan Airport, Boston, Mass. And built for fli 


March 1952 a trial installation 1 é ‘ yround. One 


lighting was completed. This trial allatic xpensive landu 


received the full approval of the 
operations personnel be 
don't want to be ‘ floodlights 
The ords 
meanings te 
of an airport ! : I vwtuall 
lightir y is poor path thi 
poor lighting 
turn-around 
night mainte 
expensive 
pilot it meat 
Poor apron 
passengers the 


Visualize 


By H. N. McINTYRE 


1¢© cautiously guides his 


apron. His airplane is 


isy maneuvering on the 


; 


taxiway may ruin 

re tl plane for 

\ pilot may 

vlare from the apron 


ramp, only 


brightness zones of high 


rhaps unshielded. He 
seeing the correct 
entional floodlighting 
and econon eally pre 
At most commercial 
ed. result 

mds since 

of illumina 

» the pilot and re 
obtained with the 
~w lumens over a 
high-brightness 


nation produces 
the incandes 
fluorescent 


985 





until the end “ilights are rea 
made possible 


brightness 


WW 

“Mivs 
rmly «distributed, practicallly glare 
Pilots, loading crews and passengers say 
away fron reseents are far more comfortable on the 
lhun onventional incandescent floodlights 
the heavy night traffic. our loading 


high vertical light levels. The fluo 
ivhts facilitate and speed maintenan 


hetweer flights 





Eight-Point Program in Bank Lighting 


By C. H. JOHNSON 


Savings The banking floor consists « 
decided Because of the effort to creat 
n general atmosphere, barriers and priv: oftices were 
ntrast with the entirely eliminated. The use of a different patter 
banks. This require of lighting in each area served to distinguish each 
a remocte department satisfactorily 


sVaten The work space behind the tellers 
roblen — 


eounter. wl 


detailed work has to be handled rapidly 
A 


nated by long. continuous runs of three 
nt units, about six feet on cer 
eounter, and recessed i 
sustical ceiling 
ntensity of 55 
were ised in is area 
The clerieal desx area is lighted wit! 


ept that the units 





lets. This serves to vary the pattern of lighting 


and also ties in the air outlets to give a pleasing 


rosette effect 


From the street, a pleasing repeat 


pattern is achieved. Illumination level is 50 ft-c 


In the ceiling over the clerical desk area, it was 
decided to use rough gypsum acoustical tile, a ma 


terial not easily cleaned. With the rectangular pat 


tern of luminaires, the enclosed area most likely 


0 become smudged, can be cleaned or replaced 


f demarcation 


without leaving a tell-tale line o 
The lighted by 
adapted to modern lines, one 


Mw) ft 


executive area is chandeliers 
over each executive 


Thre 


framed 


producing about 
Monroe 


side, by 


chandeliers in the 


Street front are as seen from out 


large rectangular windows, creating at 


attractive dignified effect 
The publie banking lobby is lighted by a comb 


nation of indirect incandescent, re fluores 


essed 
cent and rec essed lth andesce nt lun naires and bi 
a cove surrounding the entire area 


age of 30 ft 


Ceiling height in the 
12 feet 


rather large publi 


(ver the tellers’ area and the desk area 


ceilings had to be dropped to 9 feet & inches, t 


accommodate air-conditioning ducts. A natural tiv 


between these two heights was created bv the co 


lighting over the public area. This also reduc 


brightness contrast in the ceiling, as does refleetiv 


from the comparatively light floor. The 


designed according to data 


it ibl shes 
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I'wo rows of slimline lamps, one above the other, 
with staggered sockets, produced a uniform effect 
De luxe warm white fluorescent lamps were used 
blending well with the incandescent 

indirect luminaires in the 


The main enter of 


this area reflect light from domes inserted above 
the ceiling levels in space 


These 


between concealed gir 
bronze 
Thess 


apparent 


ders luminaires each contain a 500 


watt lamp domes, in addition to the cove 


Wall 


designed to em 


help raise ceiling height finishes 


and other interior decorating were 


phasize the informal atmosphere 


A mirror lighting problem arose in connection 


with furnishing a one-way mirrored window for 


the telephone operator's ro which overlooks the 


vyeneral area. By using one fluorescent luminaire 


with one lamp only. sufficient difference in inten 


sitv between inside and outside light was achieved 


pr 9 ! one-way 


tt 


I 


isihilitv, giving at the same 
icient work light to the telephone operator 
n ill 


att T-12 lamps 


188 three-lamp units, wired for 40 
and 96 two-lamp luminaires, als 
1)-watt T-12 


with 


wired for 


lamps, are used, all 


equipped giass lenses. The cove contains a 
otal of 80 64-inch T-6 and 35 42-inch T-6 lamps 
The results are illustrated in the photograph 

aver avers that he F rece ed numerous 
ompliments on the appearance of the 
the illuminatio He 


lighting is very 


Premises as 
enhanced by asserts that the 


satisfactor from the viewpoint 


as permitted 


! econon 





miulitions, we 


would have the 


et these requirements »d 


stallation which can easily be dismantled 


when not in use, but 


il stored 


which can be set 


ij) when 
needed. at a distance of 


eight f t fror thy 


f win 
-»AR-3S 150-watt 


uunted on a steel pole, whic! 


rhree five-lamp clusters of | 


s erected 
a sleeve submerged in the 
ntain the proper lamp aim 
pole is set uy he pol 


ds position This was 


4 guide 


source be 
and mainte 
ipprox! 
2000-hour lift 


nuuild be on 


approximi 


rh transn 
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New Fluorescent Lamp and Ballast Design 
For Rapid Starting 


rapid-starting fue ent 


and 


NEW 
ballast 


offers the lighting industry new c¢ 


res lamp 
paper 


neepts in 


described in this 


svstem 


fluorescent lighting 


high 


with 


quality, rapid-starting 


considerable reduction in materials used in 


the ballast 
advantage ( 


This has been brought about by taking 
f certain lamp characteristics and mak 
ing a new lamp and a ballast which were integrated 

The 
use of everything possible in both lamp and ballast 
end that a fi 
made which would have the 
ballast high 
lighting using mass produced fluorescent lamps 


The present instant start systems suffer 


idea back of this development was to make 


characteristics to the ast starting sys 


tem might be smallest 


most efficient consistent with quality 


mainly 


in weight and overall efficiency. Even with this 


against them the advantages of starter elimination 


and fast starting have caused a growing acceptances 


Lesser disadvantages are shorter life, higher loss 
end of life which can cause 


All the 


vantages of the instant start systems stem from the 


and a condition at the 
ballast failure in some cases ballast disad 
high voltages and volt-amperes needed for satisfac 

Any reduction in volts 
amperes needed to start lamps improves the eco 
The 


theoretical 


tory starting.' and volt 


nomics of fluorescent lighting new 


to the 


system 1s 
minimum volt 


amperes for starting than any of the older 


much closer 
instant 
starting systems 

The complex inter-relations between lamps and 
ballasts have been explored in relation to a redu 
tion in starting volt-amperes for many lamp sizes 
They can roughly be broken down to the following 
1. What happens to the starting voltage of ordi 
lamps when cathode heat is supplied simul 
2. What happens t 
built 


cost of supply ng the 


nary 
taneously with the voltage 
the starting voltage when starting aids aré 
3. How the 


cathode heat is made practically negligibl 


into the lamps 


Starting Volts — Cathode Heat Relation 


In Fig. 1 the starting volts for 40-watt T12 fluo 


rescent lamps have been plotted against cathode 


A paper presented 
: minating ' 
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at the Nati 
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W. W. BROOKS 


This paper presents technical material which 
led to the rapid-start lamp and ballast. Lamp 
and ballast characteristics have been inte- 
grated in a manner to produce a fluorescent 
lighting system with unusual characteristics. 
It combines the desirable features of both of 
the two older systems, switch start and in- 
stant start. It eliminates the less desirable 
features of both 


heating current under several lamp conditions 


Che same lamps were used in curves A, B and C 
Ionization of the lamp atmosphere as well as cath 
idle fall to be the 


brupt voltage 


eause of the 
the 


Sev 


changes 
At 
has set in. ( 


appear 


ab drop the lower end of 


A is for lamps 
tors It 


glow urve 
feet 


seems evident that under these conditions cathode 


urves 


eral removed from adjacent condu 


heat at 0.6 amperes has reduced starting volts by 


about 150 volts 


In curve B a starting aid in the form of a con 


duetive stripe 2 to 3 mm wide was painted on the 
the stripe was con 
Note how the effect 
added 


In curves B 


lamps lengthwise. In curve C 
nected to one end of the lamp 
f the starting aid, when connected, has 
the effect of cathode heat 
the 


is damaging while the starting with 


greatly to 
and C 


athode 


as indicated by tests starting without 


heat 
eat 1s not 


volts, however, has 


of 


ost about 6 watts per cathode 


This lowering starting 


To take advantage 


duction in starting volts some means of 


the cathode heat 


of the re 


after the lamps start 


if le ft on 


re ing 


ue 
au 


found. Such a preheat current 


must be 
s both wasteful and destructive durimg operation 
Our work proceeded in two directions: doing what 
was possible with ordinary lamps and changing 


} ¢ 


lamps so that full advantage of starting aids and 


vle heat eould be taken 


atl 


Present Lamps and Their Limitations 
the voltages needed to start ordinary 


Under 


Examine 


ps 
would be approximately as shown in curve ( 


iam volts 


Fig. 1 


This would be for lamps in grounded metal fixtures 


many circumstances starting 


Ramd Starting—Lemmers-Brooks ul) 

















2 
oat ‘6 


AMPERES 
Figure 1. These curves show how cathode heat and start 
ing aids are related and how they lower starting volts in 


4OWT12 lamps. Text explains conditions 


at relative 


How 


absence of a 


humidities less than S80 per 


the 


cent 
ever, under high humidity or in 
metal fixture, the starting volts would be as shown 
Fig. 1. At 


tive humidity the 


ilal be 


neurve A 90 per cent or higher rela 


starting volts on new lamps 


much higher. Such a condition ts shown u 


Fig 2. Here the humidity effect and the effect of 


beer 


add 


gases present in lar which have 


ps 
are shown to 
do not permanently 


These 


f bur ning 


Such an 

ent redu 
humidity eond 
If non-starting at lower 
rmitted, a 40 pe 
the 


reduc 


s possible Wirtl first arrange 


reasonable starting, a tion of 2° 


1) per cent in life may be experienced 


second set of conditions normal life may be 


enced but non-starting will frequently oceur 


get this type of starting (that is, without 


starting aid) an end glow at the cathodes is needed 
40-watt lamps will have an end glow if 


0.6 through 


Regular 
heated with approximately amperes 
the cathode. A current of such magnitude if left 


n during lamp operation, causes the cathode spot 





n 
e 


PERCENT START VOLTS 


BULB PLUS RESIDUAL GAS 











WET BULB NO RESIOUAL GAS 
ORY BULB PLUS RESIDUAL GAS 


ORY BULB NO RESIDUAL GAS 


weT 


























Figure 2. An example of how lowered bulb resistance, 

due to humidity, and the residual gases, which return in 

lamps during storage, act together to raise lamp starting 

volts when used with a grounded fixture and with cathode 

heat. Comparing this diagram with the curve in Fig. 4 

will show that the humidity causes an effect greater than 
that due to removal of starting aid 
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larkening 


This cath 


to overheat iting in ariy 


shorter lif: reased wattage 


ode current is, however, easily reduc: Vv several 


methods ; n ballast circuit 


lamp volts 
With circuits B, ¢ 


athode heat by ne 


and D there is 
utralization, caused 
ng voltage after lamps start Pet eutral 


obtain. The vector relations 


al ballast 


Thus only part al n 
the lead lag type as 
porating all these various ne) 
have been made and tested. None 
manufacture. The particular one 
pend on the lamp size, type of ser) 
nomics of both manufacture and use. There are 
only two reasons for neutralizing the preheat cur 
rent. These are to prevent cathode overheating and 
to conserve watts 

In trying to apply these starting techniques to 
the regular lamps two factors prevent the full 
benefits of reduced ballast size and cost. One is the 
absence of a lamp starting aid needed under humid 
conditions. The other is the increased size and cost 
of a ballast employing the cathode heating and 
neutralizing elements. The best compromise also 
gives some reduction in lamp life. The new lamp 
has been designed to overcome these disadvantages 


Design Features of New Lamps — Aids 


Let us examine the results of the new lamps 
Curves C, D, E, F 


and G, Fig. 1 show how five different starting aids 


which employ starting aids 


lower starting volts when used in conjunction with 


cathode heat. Curve C shows the effect of the 
grounded stripe. Curve D shows the effect of a 
grounded fixture. Curve E is for an outside 
grounded transparent conductive coating, as com 
pared with an inside conductive coating in Curve 
F. Last and most effective, Curve G, a transparent 
conductive coating with a potential difference of at 
least 150 volts to either cathode 

The action of all of these starting aids is similar 
All have the effect of reducing the cathode heat 
needed to obtain the greatest reduction in starting 
volts. The choice of any of these starting aids is 
of course, determined first by whether they reduce 
the starting voltage sufficiently for the application 
and manufactur 


in mind, and second, by economic 


ng considerations. For 40-watt T12 48-inch lamps 
all of them reduce the starting volts enough to 
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| CATHODE OPERATING VOLTS 
OVER CATHODE STARTING VOLTS 
EQUALS LAMP VOLTS 
OVER LINE VOLTS 
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Figure 3. These circuits show the various ways in which 
cathode preheat may be reduced. The xx points indicate 
a connection is to be made to a cathode heater circuit 
which was omitted for clarity. The vector diagrams indi 
cate in a general way how the voltages in the cathode 
heater circuits swing about at run to cause neutralization. 
The C indicates the magnitude of the cathode load 


make use of the most economical and efficiently 


designed ballast. Economically, the use of the 
grounded fixture is a good choice. This requires the 
lamps to be coated with a water repellent material 
such as Dri-Film.* 
The effect of these starting aids in 


Instant-start lamps are pres 
ently so coated 
conjunction with cathode heat has been investi 
gated in lamps of all the sizes commonly available 
Fig. 4 shows the increase in starting voltage when 
starting aids are not emploved for various lengths 
of T12 lamps 


Cathode Heat — Demand and Effect on Ballast 


The cathode heat alone in all sizes has given a 
reduction in starting voltage of to 125 volts 
without end glow The variation is believed to be 
due to differences in work function at different 


athodes A cath 


a few hundred cold starts will give 


temperatures between different 
of starting volts upon being heated 
hours will frequently return it 


Trade Mark 


for Rajnd Starting Lemmers-Brooks 





Figure 4. Here the effect of removing a 
starting aid in raising starting volts on 
lamps with heated cathodes is shown in 
relation to length of lamps in 1%,-inch 
diameter. The well seasoned lamps were 
suspended by strings in the center of a 
room and the starting aids were ap 
plied and removed. The 16- and 24 
foot points are made up of lamps in 
series 


Radio noise n ay be red d to as little as 


of that normally experienced 


New Cathode To Simplify Ballast 


Wattage loss from leaving cathode heat on with 
it neutralization is high imarily because of 
athode resistance (wire size and length). Cathode 

e size is mainly determined by the are current 
hile the length or total cathode resistance has 
ainly been determined by the older requirements 
f establishing end glow with switch-type ballasts 
This has resulted in cathodes which, if heated with 
the currents indicated for this new type of starting 
have a voltage between 7 and 8 volts. We have 
used shorter cathodes having from 2 to 4 volts at 
the desired preheat current. Results as shown in 
Fig. 5, Curve A, indicate the 3.5-volt cathodes of 
an instant-start type.* carrying an emission mate 


rial quantity approximately the same as the longer 


ithodes yield pe rfectly 


normal life (7500+ 
hours). There is also evidence that such lamps may 
also give normal life on regular switch-start bal 
lasts (Curve B 
With these shorter cathodes the loss due to pre 
eat, fast-starting circuits, is low enough to ignore 
even when no neutralizing is used. This effects an 
uppreciable reduction in ballast complexity and 
Theoretically the loss in the 40-watt size is 
ut 1.2 watts per cathode. This does not, how 
ver, appear in the final result. The watts expended 
n the cathodes lower the lamp volts by reducing 
cathode fall. If lamp current is the same for cath- 
odes with heat on as with heat off the lumens are 


the same even thouch the lamp voltage is lower 


It is extremely difficult to measure lamp watts 


‘ertainty in such a cirenit. Beeanse of 
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Figure 5. Curve A is the result of a 14 
lamp test of mixed lots of lamps with 
a small 3.5-volt cathode and Dri-Filmed 
bulbs burned in overhead factory fix 
tures with 3 hrs. per start. The ballasts 
were a preheat, rapid-start type. Curve 
B is the result of 25 lamps made the 
same as for Curve A but burned in fix 
tures equipped with switch-start type 
ballasts and No Blink starters 


a 


LIFE x 1000 


HOURS 








this we prefer to measure input watts and lumer 
With such measurements we find that in 
“athode heat for 


output 
the 40-watt two-lamp ballast the 


two lamps can cause less than 3 watts increase in 
watts input for the same lumen output. Twenty 
watt lamps in these circuits have shown on occasion 
no change in input watts for equal light output 
when cathode heat is left on during operation 
These starting principles can be applied with 
advantage by modifying any ballast circuit now 
used, such as low reactance, high-reactance, lead 
lag, or the series type. In industrial lighting wher: 
sometimes three-phase ungrounded supply systems 
are used, the 40- and 100-watt lamps in single or 


lead-lag form of ballasts might not start if a ground 


exists on the phase connected to the black lead 


Special longer lamps or series operation of lamps 
In the series type addi 
eathodse 


circumvent this condition 
tional benefits are obtained because the 


heat permits very low starting current without 


20 $0 670 
PERCENT OF LAMPS FAILED 


lamp damage. In a series circuit each lamp has its 
starting volts reduced by approximately 100 volts 
due to cathode heat. Thus even in long lengths of 
lamps where the starting-aid effect is less, consider 
able reduction in starting volts, without lamp dam- 
age, is possible using these preheat, fast-starting 
principles. In single lamps or lamp combinations 
ip to 8 or 10 feet a starting aid is quite essential 
In the interest of ballast simplicity, low cost, and 
in lower wattage loss, a low voltage type of cathode 


is needed 


Summary 


Lamps made as outlined and operated in the 
preferred systems discussed vield rated lumen out 
put with fast starting, at an increase in total watts 
ver preheat switch starting of from zero to 5 per 
ent. In present instant-start systems this loss is 
approximately 10 to 15 per cent 


Major savings, however, show up in ballast cost 
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Figure 6. Bar graph of relative copper 

iron, and total weights for three 40 

watt, two-lamp commercial ballasts. A 

is a standard switch-start type ballast. 

B is a series instant-start and C the 
new rapid-start ballast 
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Rapid Start Series 
To Lead.Lag Comparison 


great enougl 

ectrode is less 

potential across 

80 occurs, Under such 

the ‘ ’ and cathode heat 

perfluous l tween elec 
oximate 


} 


lamps regardless of 


lengtl 
lead-lag and single lamp ballasts about 225 volta are 
eroas the lar electrodes | mite th eurrent 
shed . 
Thus starting is 


the electrodes 
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Simple Sign 


CONDITIONING 
; ; , | ii t 


ey should 
scribed, which takes care of this probler 
flip of itch, is 3 Zlectrical Engineer’ 
tion 

The dimensions « 


all five of the ! 


f the sign housing are such tha 
" thick plywood panels forming it 
Whil 
this fixes the height and depth of the housing, it 
The advantage of the 


common width for the panels is that it makes it 


are the same width (7” for the sign shown 


leaves its length variable 


simple to buy the wood since it is necessary to order 
only one piece of 44" plywood of a length equal to 
three times the desired length of the sign plus 2 x 

selected width 1,” 

The sign is mounted with one wood screw. In 
stead of being mounted with the face in the vertical 
plane, it is tilted forward at the top so that it is 
more nearly perpendicular to the line of sight of 
observers entering the hallway in which it is located 

Flashed opal glass is installed in the housing with 
the flashed side out. The name is lettered in black 
on the flashed (out) side of the glass. Thus the 
name is plainly visible whether the sign is lighted 
or not (Figs. 1A and 1B). The legend “OPEN 
Come Ix” is lettered in black on the clear (in) side 
“off” the visi 


of the glass. Thus when the sign is 


Figure 1A. Sign unlighted. 
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Makes Sense 


By WILLIAM G. DARLEY 


t could be 
around the 
ft instance } ntended to De 
ead only when the sign is lighted could be lettered 
on the glass using an opaque paint having a re 
flection factor approaching that of the flashed opal 
In this case, the effect would probably be better 
with the flashed side inside or with the lettering 
on the outside 
An interesting feature of the sign is the high 
rree of uniformity of the brightness of the glass 
The key to this is the use 


lamp, which type of lamp inherently has a flux dis- 


panel of a silvered bowl 


tribution which fits it almost perfectly to the appli 


ation. The distribution of the lamp is comple 


mented by the white finish of the box interior 
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Figure 1B. Sign lighted. 


Simple Sign Makes Sense Darley 





Brightness Discrimination Data for 
The Specification of Quantity of Illumination 


By H. RICHARD BLACKWELL 


Introduction 


rane 
omple telv 
speed and av 


illuminating engineer 


visual performance 


mantity of illumination is mnereased 


There ws abundant experimental evidence reveal 
ng that different visual tasks require different lev 
Is of illumination Thus, specification of the 
iantity of illumination for a particular lighting 
nstallation requires diagnosis of the visual task 
nvelved and application of appropriate visual per 
ormance data. It is here proposed that ultimately 

specification of quantity of illumination from 

ormance data should be based upon systematic 
epresenting the relations between speed and 

v and illumination for various fundamental 

visual tasks. Onee such a bod of data exists, the 
lluminating engineer need only develop a method 
r diagnosing the appropriate set of data for fun 
ial tasks to apply to the actual visual 

At the time of writing, it seems likely 

diagnosis of visual 


‘ 


rm of visibility or 


present paper reports a set of experimental 
data which were collected to provide a basis for 
specifying the quantity of illumination, when the 
visual task is that of discriminating brightness dif 

ences. Separate measures of speed and accuracy 


f brightness discrimination have been obtained for 


h of a number of illumination levels. Methods 

ed for utilizing these data to specify the 
essary quantity of illumination for various ley 
speed and aceuracy 


Apparatus and Procedures 


ntal data 


elsewher a com 
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paratively brief description o 
procedures will suffice 

The basic experimental task of the subjects was 
to detect the presence of a dise target which was 
produced by adding a brightness increment to a 
small portion of a screen of uniform brightness 
The sereen constituted an inner wall of a cube 
whose dimensions were approximately 7 feet on a 
side Walls of the 
The subjects were situated 10.25 feet from 


cube were coated with sphere 
paint 
the screen. The screen of uniform brightness thus 
subtended approximately 40 degrees at the eyes of 
the subjects. Other walls of the cube were also vis 
ible which were nearly as bright as the screen 
These walls extended the visual field of approxi 
mate uniformity to at least 60 degrees in every 
normal binocular 


direction. The subjects used 


vision with natural pupils. Two subjects were em 
ployed throughout, who observed together 

Light sources for the illumination of the screen 
were incandescent lamps placed at the rear of the 
cube near the subjects, but completely shielded 
from their view. The number and wattage of the 
lamps was varied to adjust the quantity of illumi 
nation falling upon the sereen. In order to insure 
uniformity of brightness of the screen, direct illu 
mination from the lamps was shielded. The appar 
ent color temperature of the screen brightness was 
 S5OK 

The target was produced by transillumination of 
a milk-plastic sereen which served as the major por 
tion of the screen wall. Size of the target was de 


termined by the physical size of the aperture 
through which the beam transilluminated the plas 
tie screen. The aperture was pressed tightly against 
the rear surface of the plastic. The plastic was 
paper-thin. Consequently, the definition of the edge 
of the target was excellent. Four target sizes were 
employed subtending 1, 4, 16 and 64 minutes of are 
at the subjects’ eyes 

The target brightness was produced by a high 
output projection system based upon a special rib 
bon-filament lamp kindly made available by the 
General Electric Company 

The target always appeared in a known location 
in the center of the screen. The subjects utilized 
four bright points which were arranged in a dia 
mond pattern for fixation and orientation purposes 
The four points were arranged symmetrically about 
the target. The separations of the fixation and 
orientation points were determined on the basis of 
preliminary experiments so that the target was 
maximally diseriminable at all times. The separa 
tions among the fixation points varied from 18 min 
utes in the case of the smallest target to 40 minutes 
in the case of the largest target. In each case, the 


subjects fixated the center of the configuration of 
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fixation points. Thus, all the data refer to central 

foveal vision. The intensity of the fixation points 

was adjusted to approximately ten times their 
threshold 


ments reported elsewhere* indicated that fixation 


brightness difference Previous experi- 
lights of this intensity will have minimum influence 
ipon the discriminability of nearby targets 

The subjects were not allowed to judge directly 
whether or not they detected the presence of the 
target. They were required to prove their ability to 


detect its presence by correctly identifying the 
time interval of four possible intervals in which 
the target occurred. The temporal intervals were 


each 2.5 seconds long 


Following the four inter 
vals, the subjects were given & seconds in which to 
select the temporal interval they considered the 
target had occupied and to record their choice by 
The sub 


jects then had 2 seconds in which to prepare them 


depressing one of four response buttons 


selves for the next presentation of the target 

It has been shown elsewhere® that requiring sub 
jects to prove that they can discriminate is dis 
tinctly preferable to accepting their own direct 
evaluation of their ability to discriminate. The data 
obtained under the former conditions are both more 
reliable and more valid 

Each experimental session consisted of 250 target 
presentations, 50 at each of five target brightness 
increments intended to elicit from nearly zero to 


Each 


experimental session was divided into five sub-ses 


nearly 100 per cent correct discrimination 


sions, each of which contained 10 presentations of 
each of the five target brightness increment values 
At the 


end of each sub session. the subjec ts were allowed a 


Each sub-session lasted about 17 minutes 
5-10 minute rest and relation period. The entire 
experimental session lasted nearly 2 hours 

The presentation of the targets and the recording 
of responses was facilitated by automatic equip 
ment described elsewhere.* Briefly, the schedule 
for presentation of targets was governed by coded 
holes in a paper tape. The holes excited appropriate 
metal roller contacts, which activated electrically 
controlled projection apparatus through mediation 
of a relay panel. The timing of all stimulus presen 
tions depended upon a synchronous motor and a 
system of cam contacts situated on the drive shaft 
of the motor. The magnitude of the target bright 
ness increment was varied by a filter-selector device 
which could intersperse one or another Wratten 


neutral filter in the projection beam. The interval 


occupied by the target could be varied by operating 
‘ Verifica- 


a shutter at one of four possible times 
tion’’ equipment was provided, so that the aecuracy 
of the electrical components in providing the de 
sired stimulus conditions could be established 


The stimulus conditions for each presentation 
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accom- 

candlepower 

with an opal 

at the other 

was fitted iglv i the sereen 
transilluminated targ ay entirely 


The target tl 


nation of the opal dis 


es were placed wit! box to eliminate i 

rreflections. The brightness of the opal dise was 

measured routinely with the Macbeth. From the 

transmission of the opal dise and the inverse square 

law, the intensity of the transilluminated target 

ould be determined. From known size of the trans- 

f lluminated target, the brightness of the target 

a probability of .25 the ould be computed. Two ‘‘candlepower boxes’’ were 
rrect answer by chance used, one for each of the two smallest targets 

The target brightness increment was adjusted to 

the appropriate value for each experimental condi 

tion by means of Wratten gelatin filters placed in 

the projection beam. The transmissions of these 

filters were determined on an optical bench pho- 

tometer. The calibration of all photometric instru 

this paper, we will ments depended upon lamp and test plate stand- 

ardizations made by the Electrical Testing Labora- 


rp as defined by equa . of , 
y= ie tories of New York 


ration of the target presentation was given Results 
values in different experiments: 1 


In all, 162 experimental sessions were conducted 
1/100, 1/300, and 1/1000 seconds 


in which background illumination, target size and 


target durati depended upon ¢ . 
—e luration depended upon a duration were varied, in each of which brightness 
dise which rotate: the rrojectior 

ited in I _ discrimination was measured 


target was presented whenever an aper . 
i i We may well begin by considering the ‘basic 
form of the data obtained by each subject in a 


single experimental session. The basic data are 


was aligned with the projection 
, was continuously 
or the target 

‘tome proportions of correct discriminations, after cor- 
arses ite rection for chance successes, and the contrast be- 


lat tween target and background, defined as follows 
ca i are re 


the University of Michi C ‘ AB 
ontras : 

psvcholog One was B 
unusually , 

brightness increment of the target 
visu acuity 
: brightness of the screen in the absence 


her subjects ‘ 
of the target 


rhe proportions of discrimination give us a direct 


neasure of the accuracy of brightness diserimina- 


In Fig. 1 we have exhibited a theoretical curve 
which has been found to adequately represent the 
experimental data of all the present experiments 
We note that the probability of discrimination in 
ereases in a sigmoid fashion as the contrast of the 
target increases. The theoretical curve is a normal 
ogive, the integral of a normal frequency distribu- 
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Figure 1. The relation between probability of brightness 
discrimination and target contrast found in all the experi 
mental data. The curve is an integral of a normal fre 
quency distribution, with parameter values: M 1 and 


a 390 


tion. Our data analysis procedure involves deter 
mining the particular ogive which best fits the five 
experimental pvuints obtained by each subject in 
each experiment. The ogive 


ters, designated M and a. TI 


parame 
of M is usually 
the threshold: it is ontrast at 
which p 00. The value 
ness of the ogive Sigma 
deviation of the normal distribution from which the 
ogive is obtained by integration. When 
the ogive 
As is indicated elsewhere,? the most appropriate 
ogive is determined for each set of experimental 
data by a procedure called the probit analysis. This 
procedure gives us values of M and oa for the ogive 
which best fits each set of data and also provides us 
with a measure of the goodness of fit of the experi 
mental data to the theoretical curve. Curve fits for 
all the present data were entire ly acce ptable 
f M varied over a million to one as illu 
el, target size, and target duration were 
examination of the experimen 
relation 


as M varied over this tremendous 


range. Values of M and o were directly pro 


constant. There is consid 


tional 


abl 


TABLE I.—-Average Values of Vu 
Target Size ‘Minutes of arc 

4 16 

417 » 

B ‘ftootlamberts 
1 3 
Duration (seconds 

1/10 1/30 
‘ 
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Brightness Discrimination Data 


1h eh ek 


Data obtained with a time of exposure of 1 
Each point represents at least 500 responses by 
two subjects 


Figure 2 


second 


o/M for all the experimen 

84 for one subject and .396 for the 
theoretical curve in Fig. 1 represents 
average value for the two subjects 
obtained average values of o/M for both 
erms of each of the three experimental 
ese are presented in Table 1. Consid 
of M vary over a million to one, 
The dif 


as a function of target size appear hap 


VW are remarkably constant 


ward. The values of o/M appear to decrease as 


increases, although the effect is small. The values 


of o/M appear 
although the effect is still comparatively small. Be- 


as duration decreases, 


dicating the use to which these values will 

us consider the functional relations be- 

en values of M and the three basic experimen 
f B for 


target dura 


marked ¢ r cent performance 
» threshold contr whi as usual 
ld is defined by 
All pletted points rv en ( res 
two subi CAaSeS 
d upon on ental session but 
two ex ital sessions were 
essent conditions 
lata pre repre- 
of 81.000 obser 


i daily expe rime 


experiments require 
ore than 12 months 

We note that M decreases syste matically as PB in- 

reases and as duration is increased. These general 

results were expected on the basis of existing ex- 

perimental data.® The exact nature of the relations 


ould not, however, be predicted from existing data, 
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06 @ (FOOT ameter 


Figure 3. Data obtained with a time of exposure of 1,3 


Figure 4 Data obtained with a time of exposure of 1/10 
second. Each point represents at least 500 responses by second. Each point represents at least 500 responses by 
two subjects two subjects 

womens eve 
ms FAO 


x 
~, ™ 


ev awerr” 


Figure 


Data obtained with a time of exposure of 1 30 Figure 6. Data obtained with a time of exposure of 1 100 
nd. Each point represents at least 500 responses by second. Each point represents at least 500 responses by 
two subjects 


two subjects 


om ® Foor. amens 
Figure 7. Data obtained with a time of exposure of 1 300 


second. Each point rep e 


Figure 8. Data obtained with a time of exposure of 1 1000 
second. Each point represents at least 500 responses by 
two subjects two subjects 


ents at least 500 responses by 
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TABLE II.-Values of 7 


Target Size ‘Minutes of arc 
4 16 


B ‘footiamberts 
! 3 
is ‘ 


Duration ‘seconds 


10 


If we content with 50 


per cent accuracy, we note that the expe rimental 


data permit us to evaluate the effects of target siz 


and contrast and background illumination upon 


speed of performance, where speed is given by the 


inverse of target duration. We can discover the ex 
tent to which speed of performance increases wit! 
an increase in background brightness by noting the 
relation between B and target duration, given tar 
get size and contrast 

Let us now consider the most convenient manner 
in which to evaluate accuracy of discrimination 
We have plotted values of M, corresponding to an 
accuracy of 50 per cent. We wish to know the cor 
rection to make in M to allow for a different level 
of accuracy than 50 per cent. Let us define Z, a 
conversion factor which will correct M to any de 


sired level of accuracy as follows 
Z l 


where f, = factor to allow for accuracy level de 
rived from standard tables of the nor 
mal frequency function 
We may tabulate values of f, once for all as follows 
Se per cent accuracy 


If we assume o 
Z are as follows 
per cent accuracy 


’ 


This means that, when o/ M 90. a value of tar 
yntrast 1.50 times M, the threshold 


90 per cent accuracy ; 1.64 times M will give 95 per 


will give 


get 


cent accuracy; and 1.9] times M will give 99 per 


cent accuracy. These values may be verified by in 
spection of Fig. 1, where M 1 

We may inquire to what extent values of Z vary 
for experiments conducted at different values of the 
three experimental variables. Values of Z for 99 per 
cent accuracy are tabulated in Table II, based upon 
values of o/M presented in Table 


3 


I and equation 


NOVEMBER 1952 


Brightness Discrimination Data 


vary four sizes by only 
amon ie rht brightnesses by 
the seven durations 

Z for accuracy 

ary (ess It is con 
tion of either 

kground brightness are negligible. Varia 


Zasa 


small, but should be allowed for in dealing with the 


target duration are 


‘ X ye r 
Olar as Z 
Vv. ow 


different scales of log target 


plier times every 
different levels of 
rwcuracy by contrast 


displaced by a constant amount representing log Z 
In Fig e four ordinates have been computed 
by allo or Z in this way. Each figure has been 
onstruc with different values of Z, represent 
ing the fact that Z is not constant for different tar 
Within each figure 


of Z apply since we concluded that Z does not vary 


get durations the same values 


significantly as a function of either size or back 


ground brightness 


Use of the Data to Specify 
Quantity of Illumination 


To utilize these data to specify the quantity of 
illumination, we have merely to specify the target 
size and contrast. We may then investigate the 
influence of quantity of illumination upon (a) ac 
curacy and (b) speed of brightness discrimination 
For example, let us assume the visual task involves 
brightness discrimination of a 1 minute circular 
bright spot whose brightness is twice that of its 
background 


Values of B 


rations at each of four levels of accuracy are ob 


Contrast 1.0; log contrast 0 


footlamberts) for various target du 


tained as follows 
Accuracy (per cent) 


Duration f 90 95 


We can see from these values how speed and accu 
racy increase as B increases. Knowing the reflec 
tance of the background material in question, we 
may compute the quantity of illumination required 


ide desired levels of accuracy and speed 


Summary and Conclusions 

A comprehensive study of brightness discrimina 
for uniform circular targets has been made 
accuracy of discrimination has been related to 
target contrast, target size, target duration, and 
brightness of background. If the 


the speed and accuracy of 


target contrast 
and size are known 
brightness discrimination can be readily related to 


the quantity of illumination 


Blackwell 
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configurations 

itter of Weston's expe 
tistical significance and the 
of Weston’ 
this country and 
» functions of size, contrast 
Having done this for a pure 

’ then studies can be made of 

other types of configurations. Dr. Glenn Fry has 

i seven configurations as representing individually 

ombination all those found in the 

esearch continuing until all these 

been tested, you can see that there would 
a series of graphs similar to the results of this paper whic! 
would allow the practicing engineer to ck o the on 
applying to his configurations, size, contrast, for see 
ing, and degree of accuracy desired, and illumina 
tion necessary. We realize that such a compre! ve pre 
gram may require the “U. 8S. Treasury t ope that 
the I.E.S. Research Fund may do its share in making this 


worthy objective become a reality 


H. Ricwarp BLAcKWELL** I very much appreciate the 
suggestions which have been made by Dr. Spencer, and by 
Mr. Guth and Mr. Crouch. I can agree with most of these 
suggestions without qualification. The experimental data 
we have collected represent only a beginning in the task of 
providing visual performance data upon which the specifica 
tion of illumination levels should be based. We have studied 
only one visual capacity, brightness discrimination. Similar 
studies to ours should certainly be made of the other funda 
mental visual capacities. We are not entirely sure how many 
fundamental! visual capacities there are. Studies of various 
visual capacities, which may seem to visual theorists to 
represent different fundamental capacities, wil] establish the 
extent to which these capacities are indeed fundamental! and 
distinct from one another. At such time as all such studies 
*Techn al Directo INuminating Engineering Society, New York 
NW. ¥ 


** Author 
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Brightness Discrimination Data 


pe for illumination 
entirely rational basis. The 
is not to be expected soon, but we 
working toward it with all possible dispatch 
as brightness discrimination is concerned, our 
are admittedly incomplete The influence of 
surrounds must be evaluated. As a matter of 
requested funds from the I1.E.8. Research 
out such a study. We should not content 
on two observers. I propose that we 
for several conditions of 
F ion with a large 
We dor pect ictional 
variables ‘ among 


xe, then under a 


I 
and com] data on a few 
estimates of brightness 


nance for 


limits ¢« 


oncerned, 


that 
ection 
brightness discrimination and 
t I may remark tl 
» find theoretical arguments which wi 
xperimental data It is apparent from ex 
funct 


however Tr ¢ analyt ion 


mot attribute this 


parent perversity of the data to experimental errors. The 


tors which lead to the form of the brightness discrimina 
tion curves Jj ot 1 ) ‘ that a singlk 
inalytie funetio ll i he experimental data 
We hope y and deseril« 

a matter of 
principle, et to force ing all the data by a single 
analytic function. As a matter of practice, I believe that 
empirical curves which really fit the data are much pref 
erable to a standard analytic function which does not really 
fit the data 

Finally, I must comment on the definition of contrast, 
first adopted in the 1946 report. Contrast was defined so as 
to simplify the comparison between the bright and dark 
targets investigated in the study which was reported. If 
we define contrast as 4B/B, where 4B is either the bright 
ness increment or decrement, the experimental data for 
bright and dark targets become virtually identical. Other 
definitions of contrast lead to large differences between the 
deta for bright and dark targets, a situation which we 
In the case of the bright targeta, 

A value of 4B twice that of B 


believe to be artifactual 

contrast may go to infinity 
gives a contrast of unity. Such contrast is usually referred 
to as a 100 per cent contrast. In his discussion, Mr. Guth 
refers to 100 per cent contrast, and notes that the logarithm 
our definition, log 


of this contrast equals 2.0. According to 


-ontrast will in this case be zero 


Blac k we ll 
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In Southern California, where “snow for 
Christmas” is not the custom, a traditional 
Christmas atmosphere is produced almost 
entirely by the lighting. Holiday installations 
range from large-scale civic projects,to the 
decoration of private homes. The ‘snowless” 
California Christmas lighting on this and the 
facing page was compiled by Roy H. Kreyser 
of the Southern California Section of 1.E.S 





At t pecta femonstration of a ivic installation 
mile of festively lighted Hollywood Bivd Effective Christmas lighting of private homes can be 
Hollyw i. Gleaming Christmas trees and festoons of either elaborate or simple. Below left, a snow-covered 
1 tinsel ador O tree which are mounted or village surmounted by Santa Claus is highlighted by 
pe v nstructed steel street lighting standards. Each floodlamps located on the lawn. Decorated trees, in tra 
ee tains 17¢ watt colored lamps and a star with a ditional manner, plus candelabra and a large “season's 
watt lamy Illuminated bel and stars, swinging greeting” add to this Beverly Hills installation 
the street, contain 1000-watt and ) watt lamps 


vely. At the grand opening parade, complete with 

floats and movie stars, 256 1000-watt floodlamps are added 

The private residence, below, uses a simple technique to 

present a holiday atmosphere. The decorated tree indoors 

is visible through the blinds; and a floodlamp outlines the 
light-colored exterior of this Westwood house 


t produce the spectacle shown here 
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atifornia 


This gaily lighted Christmas tree flanked by palms 

was erected in Pershing Square Park in Los Angeles 

Decoration of the 11l-ton tree includes 2500 25-watt col 

ored lamps and a star at the top illuminated by a 150( 

watt lamp. The Jones Decorating Company used a huge 

portable crane with the decorator suspended in a bos'n 
chair 


Bordering the entranceway to the Los 
Angeles Coliseum are beautiful deodars 
ranging from 25 to 30 feet tall. Every 
Christmas season 34 of these trees are 
decorated with brightly colored lamps and 
tinsel. A total of 3844 40-watt lamps are 
required. The star above the pylon, mea 
suring 20 feet across, contains 215 50-watt 
blue lamps mounted on a wooden support 
ing frame. Although this photo does not 
show relative height, the blue star stands 
out against a dark sky at approximately 
100 feet above the peristyle entrance 


NOVEMBER 1952 


These giant deodars cedar trees native 
to the Himalayas and planted in Altadena 
in 188 ire hung, each winter, with col 
ored lights to form a Christmas Tree Lane 
Last year 8000 lamps were used. The trees 
vary in height from 80 to 100 feet with 
lower limbs extending 30 to 40 feet from 
the trunk. The Christmas lighting is a 
joint project of Altadena and Pasadena 















Approximate Direct Illumination At a Point 
From a Circular Fluorescent Luminaire 





By WALTER A. HEDRICH 






EVELOPMENT and manufacture of fluores uniformly diffuse annular brightness, approximates 


nt la s has iterially increased the nur that produced by a theoretical uniformly bright 

ber of applications of extended light sources one-sided plane annular source within engineering 

The tubes, available in a variety of sizes and colors accuracy. Standard theoretical equations or graphs 

ire pr ant straight. Within the past six or an then be used to approximate the illumination 
urs ti fluorescent lamp output includes from such a circular fluorescent source 











Theoretical Relation 


‘ ' it sar . . . 
' . ' ' rhe illumination at any point P (see Fig. 1) ona 
plane parallel to a plane circular annulus of per 
' ' t T " 
, fectly diffuse light, luminous on one side only, is 
d , 


nterior furnishings and ,/, is the maximum intensity of the uniformly 










was prepared 


\ oe ob Bee P appears as Project RE.84, July 2 1951, released by the Engineer 
. . . . ng Research Institute of the University of M gan as a depart 


i circular fluorescent lamp in an mental project (Department of Electrical Engincering 
AUTHOR Aesietant | fessor of Elect al Fa e ng. University 


of M 











higan 









Figure 1. Physical arrangement con- 
4) sidered in the development of Equa- 
} " | tion (1). 
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nae 
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a 


a 


Figure 2 


inside and 
outside radii of the source respectively, and H is 
the distance between the plane of the source and the 
receiving plane, while V is the radial distance of P 
from the normal axis OZ through the center of the 


diffuse ring source, r, and r. are the 


annulus. Distances are expressed in feet; areas, in 
in footeandles; and 


feet; illumination, 


brightness, in 


square 
candles per square foot of projected 
area 


Diffuse Reflector 


The layout shown in Fig. 2 is that of a diffuse 
») 


reflector built of sheet metal to accommodate a 32 
watt, 12.inch, T-10 circline fluorescent lamp. Selec 
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Illumination at a Point from Circular Luminaire 


Diffuse reflector to accommodate 32-watt, 12-inch, T-10 circline fluorescent lamp 


tion of inner and outer radii is governed in part by 
currently available tube size as well as by the desire 
to expedite computation of the illumination from 
the theoretical plane annular source of uniform 
Neither restriction is essential to the 


The inside 


brightness 
general consideration of the problem 
surface of the reflector has a matte white finish 
Operated over a period of the tube life when the 
rate of decrease of lumen output is minimum, the 
observed maximum-to-minimum brightness of the 
unit, measured across the luminous part of the tube 
and fixture diametrically opposite the non-emissive 
part of the tube, was 4 to 3. The average brightness 
for these observations as measured by a Luckiesh- 
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f vertical 
support 
of finished 
rms of ,J 
exhibited 
close to 


desk lamp 
ations de 

egion of inter rr governing the 

een outer and inner radii do not incur 
generality as tar * Oo of st ily is 


Tabulated Data 
scale model of direct 
snnular light source of 
dimensions: + 0.3 ft ! r calibration 
6 ft 


I contrasts footeandle values (corrected for 


as obt: ined by 

the unit shown in Fig. 2 with similar values 
puted from Equation (1 Orientation No. 1 
arks a tube position within the reflector for svm 
etry about point A in Fig. 2. The 


measurement 


on puted toot 
based on the average brightness of the 


indles are 
minous portion of the reflector diametrically 
e the non-emussive part f the 


' 
ircline lamp 
ments were made 

ymmetric tube Orientation No 
enter of the 


ke footeandle measure for an 
2 which places the 


on of the circline 
with respect to its position in 
Orientation No. 1. Data for tube Orientation No. 2 


do not appear in Table I, but reveal the maximum 
i? 


non-emissive port 


at 90 degrees 


erence obtainable for points on the work plane 


tidistant from, and on o point A 


il ng line WN 


pposite sides of 


TABLE I.-Footcandle Readings, Computed Footcandles 


Orientation No. 1 
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original 


fr 
it 


cast 


value fi 


or 


} 


aev 


The 


lun 


essarilv re 


abilitv is 


over 


pract 


puted value of 


0.0684 


Evaluation of Test Results 


tatistical treatn 
The standard 
test results in Table I f 


paper 
m the netr 
appears as o 


wherein y refers to measured 


nation and to measured source 


attained by 


on for the region under consid 


brightness 


naximum value the standard ds 


eration is 0.0228 
the maximum difference between the con 


f illumination and the 


orrected meter 


greater than 3e 


the 


rr this region could not be y 
For the asvmmetric casé standard 
iation attains a maximum value of 


difference | 


0.0232, and 
orresponding wetween computed 
» of illumination and the corrected meter valu 
ne region would not ex 1 0.0696 


Conclusion 


immediate 


problem is no 


under 


naire invest 
d to 
rreatment 


to indi 


paper 


gation 


stricte 


any ps 


art 


ling the 


The 

values of illu 

the values 
f like dimensions by n 
This marks essentialls 


ould be expectes 
the 


aleulated 


i 


the 1 
that lin any 
actual 


a fairly representative 


difference encountered 
number of points in 
or f 


egion of practical significance 
cent 


will be less than 
Therefore it is concluded that for 


any 
al annular licht source (with 


a maximum.-to 


and Standard Error for Circline Fluorescent Luminaire 


A+ 
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naximum-to-n 


rit 
reate an aj 


the n 


parison vith 


es are practi 


and 


s are highly « 


Inimun 
lculations 


based on 


ufficiently a irate to 


vht sour of 


ular Luminaire 


ceiling and 


for 

may 
brightness 
easurements 
is part of the 
portion of 


ootcandle 


S anda offers 


are 
, id-cathode or slimline 


bright 
nous tube element is 
the total length of 


ally axially 


proximate uniformly 


} 
on-iun 


sym 
built-in structural 
liffusing and 


brightness 


conform a 
ratio of 4 to 3, 
Equation (1) or its equiva 
warrant their 


this tv pe ial 


espn 


' 
racv of results ot 
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Developments in Submarine and 


Small Vessel Lighting 


! Jaghtina 


By DEAN FARNSWORTH 


oopt ration of m 


be named in the space of 
that the 


a page. After 


lent lighting of 


am eviat 


and small naval vessels could not be 


m industrial, office, aeroplane or pas- 


traditions but that it should be con 


vesse| 


entirely new fie which original 


to be made 


as at 
roaches would have 
‘ 


wrder to appre ate some ot the problems in 


r a submarine interior we yuld attempt a 


what the inside of a submarine 


a series of pressure ticht 


It consists of I 


vlinders fastened end to end. Imagine the inside 


of a boiler a large boiler congested with pipes 


eter panels, electronic gear, 
under and 
for the 


are bunks between the torpedoes, 


instruments valves m 


ntrol handles, and cabinets of all sizes 
between which are narrow 

There 
, 


electronic gear 


passagewa) s 


operators 


between the bunks and controls 

h are operable from the mess tables 

The lighting 
P 


rlomeration of 


this 
of the cus 


original approach to con 


equipo ent was by way 


three or four centrally located and routine 


tomary 
ly spaced fixtures with wide angle reflectors. How 

filled with a variety of 
equipment are not responsive to the same r 


ild be f 


| spaces thickly 
ules of 
uund elsewhere 

out. Sec 
there were high glare sources of all types 


w lamps were in the line of sight of the eye, 
igh brightness areas because the lamps 
» close to the equipment 
was reflected glare from 
Third 
the working areas were so dark as to be hazard 


literally 


“ad, and there 


many highly polished surfaces many 


us. to make dials illegible and, in places 
» require the use of flashlights 
With the advent of larger and more complicated 
items of electronic gear, the lighting situation be 
came intolerable. The number of incandescent light 
sources could not be increased without taxing the 
generator capacity, their size made it difficult to 
find spaces to locate them, and the design of avail 
able fixtures was such that increase in the number 
of units actually increased the number of glare 
sources 
ENGINEERING 
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All analyses showed that, in addition to such 
usual considerations as appearance, ease of clean- 
ing and lamp replacement, waterproofness, resist 


ance to salt, oil and chemical vapors, the following 


requirements were of special importance 


The uni ild be small, 1 of a shape that 


pes and and 


luminaire 
aboard subr 
few types of 


y 


wer supp'y 


The lamps 


The initiative and ingenuity of certain manufac 
turers created the first actual luminaires for test 
ing. Experimental installations were made of sev 
eral types of fluorescent, incandescent and low 
wattage systems before the emergence of the pres 
ent solutions. While progress will not stop with 
these, it 
the illumination of small vessels at levels which are 


can be claimed that they now make possible 


comparable to recommended industrial practice 
Illumination of working areas within modern sub- 
marines of the Killer and high-speed Attack classes 
measures between 10 and 30 footcandles, with local 
ized lighting up to 40 footecandles. It is of even 
more significance that brightness contrasts have 
been generally reduced to ratios of the order of 
1 to 40 

Eight-watt, 12-inch fluoresc¢ 
core of many of the successful solutions. These have 


nt lamps were the 


proved superior in shock resistance to even rough 
service incandescent lamps. They permit the design 
of units which can be “tucked in” between pipes, 
have low current consumption and permit efficient 
fixture design with well controlled distribution 
Some of the forty-two special luminaires incorpo 
rating fluorescent lamps designed by the L. C 
Doane Company for specialized shipboard applica 
tions are shown in Fig. 1 

The most difficult problem was that of uniformly 
lighting high banks of dials from sources placed 
overhead and very close to the panel. This has 
been solved to the extent that ratios of better than 
1 to 5 are now obtainable even under extreme con 
ditions. A comparison is shown in Fig. 2 of a 
small group of dials illuminated by a 60-watt in 
candescent light in an old standard reflector with 
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Figure 1. Some of the forty-two special luminaires, in- 
corporating finorescent lamps, designed for specialized 
shipboard applications 


that provided by two 5-watt fluorescents in the new 
directional fixture. To correct for the length of 
throw and the angle of incidence on the lower dials 
it is necessary that some 30 times as much light be 
directed through the 10-degree plane (from the 
For the 
first time it is possible to provide reasonably uni 


normal) as through the 60-degree plane 
form illumination over high banks of dials (Fig. 3 
and to be able to find spaces for enough such units 

However, general compartment, instrument and 
dial illumination is but one part of the picture; 
“four hours on watch and four off” means that a 
man has hours for recreation, light reading, and 
naval correspondence courses. Recreational use is 
made of the mess compartment (now frequently 
referred to as the “dinette” 
lighting is placed under the condiment racks in 


where special localized 


shallow reflectors of less than an inch and a half in 
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the left is one of the Engine Room control pa iels showing the best distribution obtainable by a 60-watt 
‘mp in an open reflector. On the right is a similar control panel relighted with two 8-watt fluorescents 
in a Doane overhead directional luminaire 


(hutside of the messing areas there are no special 
reational rooms and a man has no castle for a 
me but his bunk. There he reads, talks, plays 

ards, and writes letters home. Au individual bunk 
rht has been the dream of every man in the serv 

The present unit is partially successful: an 
cent light with a protecting cover which 
rm the reflector is mounted on an arm 
heneath the mattress when the bunk 
ired (Fig. 4 

specialized units are req 
ns as the batte rv compartments where there 
headroom of only two or three feet, the officers’ 
ym where most of the official business of the 
onducted, officers’ desks and bunks, the 
passageways, the veoman’s desk and radio 


shaving mirrors, the gallev and crew’s 


Red Lighting for Dark Adaptation 


il phase of li; i aboard mili 


one which is aln exclusive to 

h eon 1e “i for dark 

Attack and defense most often occur 

late twilight and before dawn. At such 

IS poss ble to see only by the use of the 

or rod, mechanism of the eye. It has been 

nd that red lighting will permit rapid subse 
nt dark adaptation if it meets certain specifica 

s of quality and intensity, and that men can 

ntinue their regular duties under such lighting 

ence there are areas aboard all military 

which planning must be made for total 

nination in the evening and during the 

Figure 3. Vertical distribution over a 6',-foot operating tht. The specification for spectral quality permits 
panel where the luminaire must be placed within 8 inches transmission of less than .001 of the visible energy 
of the panel it wavelengths below 600 mu 
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Figure 4. Men's bunk light in use for reading. When not 
in use, units are folded beneath the mattresses. 


In addition, these red light levels must be low 
in order to provide for rapid subsequent dark adap 
tation. Some of the red lighting levels recom 
mended by the Visual Engineering Section of the 
Laboratory are given in Table | 

These might appear to be extremely low levels to 
familiar with curves derived 
A thresh 


50 per cent of the time seen 


those who are only 
from threshold data such as Lythgoe’s 
old is a 50-50 point 
30 per cent not seen, or, 50 per cent right, 50 per 
cent wrong. Such data are not directly useful in 
cannot afford to be 
It wouldn't be 

in shipboard 
threshold 


daily occupations where we 
right only 50 per cent of the time 
good for business. It is impossible 


operations. Nor are daily tasks on the 


level. Most of the things we are required to see aré 


easy to see that is, supra-threshold. Therefore 


a different psychophysical technique is required for 
determining the minimum lighting levels at whic 


ordinary visual tasks can be accomplished with 


reasonable accuracy. One method consists in re 


cording the per cent error scores ma le on a variety 


of supra-threshold tasks and adjusting the curves 


TABLE I.—Red Lighting Levels for Dark Adaptation 


CONTROL ROOM 


Illumination on working sreas 

Illumination on black and white dials, figures 
nameplates 

Brightness of instrurm 

Brightness of indicator lights (not t 


1 sq. in. area 


ent faces white 


CREW'S MESS AND OFFICERS WARDROOM 


These are readiness areas 


Tilumination at table 
Brightness of any 


not to exceed 
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the plageau of good performance 


higher levels of illumination used 


n each experiment 


Seven such curves, from four investigators, are 


shown in Fig ’ The tasks Were Various percep 


tion of depth, identification of letters, addition and 


dial reading from small and large dials. Because 


of the variety of tasks stimuli, of methodology, 


of criteria and of scoring 
expected. However, in all studies a kind of break 


large differences are to be 


log unit between 0.01 and 0.1 


point occurs in the 
footlambert. Analysis of a number of such studies 
of supra-threshold tasks justified the specifications 
suggested in Table I 

It is not contended that such low brightnesses 
are most desirable but there is no doubt that they 
are sufficient for ordinary occupations involving 
clearly supra-threshold tasks 

The present method of achieving the specifica 
tions for spectral quality and intensity is by enclos 
ing the fluorescent lamp in a red acrylic tube. In 
ternal red lighting of instruments presents prob 


lems which have not yet been solved 


Coordination of Lighting 
With Compartment Design 


At no time was it assumed that the redesign of 
the fixtures would be sufficient to establish a good 
visual environment. As we know, the design, color 
and reflectivity of the surroundings greatly affect 
the appearance of light in a room. The finding 
that standard lighting methods required drastic 
modification for small compartments was minor 

ympared with the reversals of decorating prin 
ciples which sometimes proved necessary 

Several specific effects were attempted in the 
coordination of lighting and compartment design 
1. Sense of space. The first plan was to paint 
practically everything in each compartment in 
one color in order to “pull together” the diversity 
if shapes, colors and textures of the equipment 
This succeeded, but it sucé 


substantial contrasting color area was emphasized 


eeded better when one 


in each compartment so that the uniformly-colored 


but heterogeneous shapes could “fall away” from 


the accent area 
2. Change of pace. Working areas are specified 


in one color, living areas in another. This seems 
to be all that is necessary to provide variety and 
a sense of orientation. It was first thought that 
warm tones should be used in the living areas and 
‘ool tones in the working quarters. This formula 
has been deliberately reversed on some boats with 
equally acceptable results 

Another standard principle of decorating proved 
untrue when applied to small compartments with 
varied lighting. It has been generally accepted that 
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Figure 
A 
B 
C. Small dials 
D. Smal! dials 
E. Addition 
levels 
Fr 
craft cockpits 
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Large dials gros 


Large dials fine 


fine 
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Visual performance 


Problems 
Wright-Patterson Air Force Base, Dayton, 1950 
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} 

bor 
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rhtness 
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than 
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10 


levels 


Chalmers, Goldstein and Kappauf, “The effect of illumination on 
dial reading,” Wright-Patterson Air Force Base, Dayton, 1950 

ock, Milton L., “Visual performance as a function of low photopic brightness 
“A Study of the legibility of transilluminated markings in air 


cn. 


itense when ap Retlectances of the standard colors range between 


}) per cent and 50 per cent 
4 


separate rooms Spectral coordination of light and colorant 


The original paint scheme on the SS Permit was 


olor differences 


d t light under which it 


The yellow-gray standard 


small con designed for incandescent 


to increase was highly successful 
however, turned to a dirty mustard on the next 
boat 
remedied by the addition of light red to the for 


mula just in time to meet an installation of warm 


scheme 


's in the 


acceptable which had cool white fluorescent. This was 


reflectances 
the 


at 


aint 
are 
t 


and ease of 


obje vhites which produced a soft pink effect in the 
quarters. The moral to this adventure was 
the well-known fact that 

lluminant but that the spectral distribution 


aints must be specified in conjunction with the 


the 


lity rew's 


nstruments and not colors change with 


+} 


eir 


r 


ur clear, healthy 


ol | 


tral emission of the sources 


lighting 


mund rs " 


Uniform instrument The best de 
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luminaires cannot make 
air, nor change its habit of refl at the 
incidence. When instru panels are 


that the toy ! re til forward 


en the pride 


were the 


gloss 
covers all me tals « xcept han 
laminates of low 
CRS rub boards 
lined the passageways and compart! 
One of the chief sources of direct 
merly from the white overheads ne 
Attempts to use lir hghting 
the glare becauss 1e overhead was 
white paint and indirect units 
nated 


7. Eye-rest areas. It is believed by this labora 


tory that the pupils of the eye are naturally used 


f illumination and the opportunity to 
particularly to rest by dilation. Ther 
ompartment should be provided with 

brightness area where this natural o 

One application is to panel th 

ead height with dark, 1 


is to paint one 


a tale of coordination of better lightir 

sign with many other fields of human 

Lighting units alone could not have 

produced tter vision, but without much better 

lighting luminaires we could not have achieved bet 

ter visual conditions. Our common goal is to do all 

that illumination can do for the habitability envi 
ronment of the Navy personnel of today 
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ont 


pended four 


dark 10W sn were 


In remodeling 


acoustical bk 

or. Walls were re 
cases relined with li 
naires 
lamps and 


suspended 


equipped with 


present 


| appear 


a white dial 





Relighting and Remodeling 


ewelry store in Chico 


lighting bare 4 


Calif 
units 

Walls 

black cloth, wiring was 


had 
watt sus 


from a foot ceiling were 
lined with 
the interior, a 
stalled 10 


painted with flat light gray 


false ceiling of 
the 


and show 


ck was in feet from 


t gray material. Nine 4-lamp lumi 


) 
at 


diffusing glass inch slimline 
factor 


om the ceilin In 


ma high power ballasts, are 


rddition 16 


a Jewelry Store 


PAR-38 150-watt projector flood lamps provide high in 
tensity localized lighting on the show cases. These are 
mounted directly over the front edge of the showcases to 
minimize reflections from the glass tops. Average general 
footcandles; 135 footcandles on the 
counter top with both sources. Switching arrangement of 
the fluorescent luminaires is staggered from row to row, 
while the projector floods are foot-controlled in groups of 
four by switches located on the floor behind the counter 

This installation won an I.L.E. Merit Award for Hugh 
J. Richardson, Pacific Gas & Electric Co., Chico, Calif 


illumination is 77 





Recommended Practice for 


Supplementary Lighting 


Prepared by Subcommittee on Supplementary Lighting 
of Committee on ‘Lighting Study Projects in Industry 
of the Illuminating Engineering Society“ 


In 1945 as 

Lighting in or example, in reading this 
tee prede a ; t : n lesk the objects of regard 
Projects iu just s forn 1.2 — Definition of Supplementary 
to prepare illumination performance Lighting —Supplementary lighting is round is the page itself, and the sur 
quantity roundings are the desk top and re 


printed characters, the back 


recommendations = fi supplementary ised to provide a spec 


lighting. This subeor ttee began its and/or quality of illu: mainder of the room. The printed 


required f« e particular tas page would be considered as the visual 
task Ir the cast of a machinist’s 


nicrometer lined divisions are the 


‘ 


work by studying the fundamentals of 
close-up lighting 
processes 
During tl : _— objects of regard, the polished barrel 
tf ; ‘ ' “ ‘ } > i 
was drafted whi cov ! 1.3 Scope 


requirements for sup} ir g Practice covers 


background and the surround 
a machine, work 


ng and classific io ! nta I of seeing tasks an e room. In a show 
ing equipment ' a small appliance, 
source, brightness and am spread puichine dete The perception of the appliance as a whole is the object 
The committee ! was lange vervday obiects generally taken for of regard, the background would be 
Subcommittee on Supplementary Lig seetaniiel . s - then on the material against which the appli 
ing in 1948 and a prel nary outhi ioe of he ot whe the and the surroundings 
for the prese nt po mad ip lered as the entire show 
soon thereafter } f two dratts window 


ised by the a . rie niall , ¥) (b) " analy @ seeing 


task it is therefore important to con 


were written in 1950, and 


Committee in preparing supplemen 
tarv lighting sections for the Second - f sider all three factors: object, imme 
li 0 nprovemen ) 


- or rf I 
Editi the 7 report 
and the 1952 revision of the An ’ roundings. A variation in any one may 
: ‘ " il nentary 


he JES Lighting Handbook ‘ : 7 diate background and general sur 


ilter the ability to see the task. 
2.2 — Fundamentals of Visibility - 


Visibility depends upon four funda 


ean Standard Practice for Industr ; j , s of photometric 
Lighting.” This final committee-: al atics ption and light 
proved draft represents 


vision of the 1950 manus« Se ’ . : ! al ng tactors 





SUBCOMMITTEE 
2. Analysis of the Seeing Task 
2.1 Visual Perception — (a) Be 


or t proper quality nd quantit 


1. Introduction 


1.1 — Purpose 
pared to ser : 


ncrease¢ 


Therefe 
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Figure 1. A magnifying lens and additiona] illumination from built-in 
fluorescent lamps will improve visibility of small visual tasks (left). 


Figure Projection of a beam of light through transparent material will 
project on a screen imperfection within the transparent material (right). 


GREEN LACQUER 


| 

| 

— 

SECT A-A lea 


Figure 3. Lighting a hemispherical ball seat 
to assure accurate perception of the line of 
demarkation between the green Stoff-off lac 
quer applied during the operation and the 
cylindrical lip which must be kept polished 
and free from lacquer. To eliminate green 
interreflections which tend to mask the un 
painted part of the cavity pink fluorescent 
lamps are used in industrial type two-lamp 
lighting units mounted 15 inches above the 
bench. 


Figure 4. (a) A color proof 
such as this yellow proof (far 
left) is difficult to examine 
under white light because yel 
low details are minimized 


(bo) The same yellow proof 
viewed under blue light (left), 
the complement of yellow, is 
easier to examine because the 
yellow reflects minimum blue 
and therefore appears dark, 
creating maximum contrast 
against the white background. 
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Figure 5. Dents in etched zinc plates 

are not easy to see (photo at left) with 

only general room lighting, since illu 

mination is too diffuse. Dents are easily 

detected when light is applied at a 

grazing angle to emphasize the shadows 
of the dents (photo at right) 


pressed in terms o the angie sub 


“ mal « , 7 
visual angle, 


tended at the eye, or 


enerally measured in minutes 
& 


(b) he 1 imum 


ognizable under a certair 


size of detail re« 


set of seeing 


“threshold size.” 


for dil 


conditions is called 


This threshold 


ferent 


varies widely 


conditions of contrast, illumi 
nation, and personal vision. The poor 
visibility of small detail can be cor 
pensated for by increasing the illun 
level 
sizes are possible under higher illur 
The x 
detail can also be increased by the us 
The ‘ uv bir i 
plus a 


elpf il seeing tool for 


} 


nation because smaller threshold 


nation levels isibility of smal 


of magnifying lenses 
tion of additional illumination 
magnifier 18 a 

the assembly or inspection of small 


visual tasks (Fig. 1) 


of magnifying size of 


Another means 
small details is 


the projection technique. Figure 2 is 


2.2.2 


between the 


High 


its immediate 


Contrast (a) 
detail 


contrast 
and 
is essential for n 
The 


differences in brightness, dif 


background aximur 


visibility contrast may be ere 
ated by 
ferences in color, or a combination of 
both. It is known that 


combinations 


well certair 


color create excellent 


color contrasts, such as blue and gold, 
and have the added advantage of at 
traction and decorative appeal. In cer 
tain cases it is possible to suggest in 


task 


moderate improve 


brightness cor 


provements in 
trast as ments i 
visibil 


rreatly ir 


task «« 


contrast may 


ity. More ofter 


rease 
ntrast is fixed 
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tained bv shadows 


ette as 


and visibility can be iv 
apply ng one of the other 

(b) Color, as part of the seeir 
an be effectively used to improve con 


trast. Black 


esirable con 


and white are the 
binations for 


book, but it 


suct 
tinual tasks as reading a 
has been found that certain color con 
binations have greater attention value 


black on 


combinations in 


such as yellow. The next 


ference 


order of pre 
are green on white, red on white, blue 


white on blue, and 


Such 


on white, 
black on 


eolor eot 
attracting 


white 


useful where 


is are 


desire 


(c) The color of light can Ke used t 


rease contrast by either inter 


or subduing (Fig. 3) certain colors in 
herent in the seeing task. For example, 
found that 


nium plating over nickel pla 


it has been imperfection 
nphasized by 

sh color of light such 

light 


found also that the 


fluorescent lamp 
eolor ¢ 
green fluorescent lamps increases 


aking the 


Visibility yf eolored 


yntrast of rust on metal 
rust easier to see 
g proofs is greatly improved by 
« the 


ink, Fig. 4 


to differences in re 


sing a color of light that com 


ent of the color of the 
(d) In addition 
ctance, ean be ob 
d silhou 


ontrast 


Fig. 5) ar 


or color, 


well as such special effec 


fluorescens and polarization 
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apparent shapes because of the shadows 
resulting from certain 
This 


directional effect is particularly useful 


and highlights 


directional components of light 


in emphasizing texture and defeets on 
Silhouette is an effee 
means of showing contour. Sil 
houette 


matching of 


uneven surfaces 
tive 
letters on a sign and the 
a template to a shape are 
examples of this technique for devel 
contrast 


(e) Fluorescence 
often 


oping 
under untraviolet 


radiation is useful in creating 


contrast. Surface flaws in metal and 
non-porous plastic and ceramic parts 
fluores 
Invisible 


lries are 


ean be detected by the use of 


cent materials Fig 6) 


arkings as used by lau 
easily inder ultraviolet 


(f) Polarized 


develop a contrast condition it 


light can be used to 
certain 
nspection operations. Stresses in glass 
ean be detected by polarized light, and 
pl ast) nodel ot 


mechanical st apes 


2.2.3 
the task is dependent upon the light 
reflected from the detail and its back 


1 toward the eye 


yw the points of strain, Fig. 7. 


Brightness The brightness of 


grour The magnitude 
of this brightness is determined by the 
and the 
task. In 


eases brightness is the factor of visi 


type of lighting reflecting 


characteristics of the most 
bility easiest to control. By increasing 
brightness, visibility of the task can be 
improved within limits. Figure 8 illus- 
trates how brightness compensates for 
poor cor trast 

2.2.4 


Time (a) The time required 


625 








bt view of aluminum casting, apparently The same casting. Under black light and a fluorescent 


P ligt 

not defective penetrant a serious crack is detected in a high stress area 

flaws can be easily detected in metal, non-porous plastics and ceramic parts by fluorescent penetrants and 

A Type 8 I directional concentrating luminaire is required. A mercury projector spot lamp plus a black light 
filter is often recommended for this application 


Figure 7. Photoelectric polariscope aids 
in pretesting design of mechanical 
parts by revealing stress patterns in 
plastic models. From left to right, light 
from a 250-watt mercury lamp projector 
passes through a concentrating lens, 
polarizing screen, transparent model 
being tested, another polarizing screen, 
camera lens and the image is projected 
on the ground glass or film of the cam 
era. The polarized light on the camera 
ground glass will show the distribution 
of stresses in the model (inset) 


Figure 8. High brightness compensates for poor visibility Figure 9. Stroboscopic light will visually stop the motion 
The welder can see through his welding lens to locate the of rotating equipment. This device is useful in balancing 
welding rod aided by 6000 ft-c from two spot lamps machine parts, and measuring speed 
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TABLE I.—-Recommended Brightness 
Ratios 


TABLE II.Recommended Light 
Refiectances for Interior Surfaces. 


Reflection Factor 


Figure 10. Balanced distribution of brightness with general plus supplementary 
lighting for high visibility critical seeing tasks 


table. The refleo 
vhiness sources are 
both the inspection 
When these low 


required, 


against 

re read 

hnique 

rapidly moving ol s I otat planning supplementary | ng, e s mo iployu a regular 
ing wheel generally canr : i i nr t be giv ) rer contrasting pattern on the surface of 


detail. However, if the light s > lig id the light ting char the large area low brightness source 


flashes with pulsations o } ! all surfs V n > The reflection of this pattern from a 
frequency as the rotating wheel, , leld of y specular surface will indicate any ir 
apparent speed of the wheel can ome ould 1 - regularity by distorting the reflected 
reduced or a ally opped and then —— ‘ mage o patterr 


the object can . in detail . ‘ » ndows 1 , use of ng colors (high 
Special stroboscopi g irces are ached with 


available for this purpose Fig. 9 « . as a l rhe f y n general large expanses of 


(c) For most uses of supplementary } as « n agair ! ‘ yng color are to he avoided Most 


lighting equipment it is desirable to ll. should al a \ ogists agree that graved, pas 
minimize variations of light output reate little emotional reac 


due to evelie current variatior This - ai . a : ion and therefore are not disturbing 


prevents the annoyance of viewing a or distracting. Since it is desirable to 


moving parts which appear to move } E see iis create a quiet restful visnal environ 


erraticalls of dicnl a , ment in a working area, the brightness 
2.3 — Fundamentals of Comfort — ted br eam he used to ad pattern should be relatively uniform 
(a) Visual comfort is a function of ’ : ie eet . , 7 and the color scheme should utilize the 


brightness and color of the task af a a a , m-emotional pastel colors. For spe 


relatior he brightness and colo cial effects, such as displavs and for 


of the complete surroundings. High — aittee’ an _ oration, strong colors can be used 


brightness contrast between detail and ry. It is desirable t proach t ating se for their attention values 
the immediate surroundings is neces - a” ae : 5 comm (e) Table IT gives the recommended 
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a supplemeaotary luminaire. Data such 


application engineer 


Typical Ulumination data from 


s these are 


very helpful to the lighting 


Supplementary Lighting 
Equipment 


Gene ral \ 


spread high 
ludes all widespread 


brightness of 


Classification of Luminaires 


CLEAR LAMP 


FOR OPAQUE QEFLECTOR 
BOWL LAMP 


— \ 


this type 
It The 


ides all units having less 


uniform bright 


‘ 


to 1 variation of brightness 


ples of this type are an arrange- 
fluorescent lamps ehind a 
panel or an illuminated re 
panel 

| The 


a pattern 18 a 


uniform Orightness 
luminaire 
lar to Type 1\ except a pattern 
] posed of 


or lines 18 


superin 
orm, low brightness area of the 


3.3— Footcandle Distribution— 1 he 


footeandle distribution of supplemen 

tary equipment should be shown in the 
a series of footeandle 

three typical 


} 
i 


nearest 

me «pe 

ination in cer 

ar planes ms red lired: mea 
calculated 


lata for such cases 


should spe test condi 
tions 
3.4 — Shielding 


the solid 


Shieldin is that 


rth bet ween 
180 degrees t ugh which 
is not visible. It should be 
the limiting angles See 
the unit is not symmetn 
aximum and minimum shielding 
should be The light source is 
f } 


considered as the edge of the 


shown 
lamp, 
exception of a bulb 
considered to be 


with the clear 


where the source is 


the light center In the ease of the 


Figure 12. (a) Shielding for symmetrical luminaire (left). 


(b) Shielding for non-symmetrical luminaire (below). 
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Figure 13. Lighting for a movable-bed planer must be sturdy to Figure 14. Diffuse detail on a diffuse background 
withstand mechanical shocks and jars, must not interfere with such as pencil lines on wood can be illuminated 
material handling crane and should be protected from flying with either high or low brightness luminaires, an 
chips of metal. Two spot lamp units are mounted on adjustable important consideration in prevention of direct 
arms which are supported by a swinging boom, permitting glare and shadows 


removal when crane is used 


ape when 
| e a reflected 

¢ of a certa ze on the work 
Physical 


to the illumination character 


Characteristics In 


mae 

3.6 

additi« 

istics of a supplementary luminaire, 

%) to 180 dee there are a number of mechanical fac 

Luminous Dimensions i tors to consider in selecting the equip 
ire extreme impor ment 


3.6.1 Adjustahility Methods of 


Figure 15. Paper inspection involves a diffuse surface with diffuse detail Figure 16. A dent or warp in sheet metal 

Wrinkles and other surface imperfections are emphasized with direc involves specular detail on a specular back 

tional light, luminaire Type 8-1. Inset shows how wrinkles are accentu ground. Detail is easily seen as distortion of 
ated by low angle lighting a reflected pattern, luminaire Type 8-V. 
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Figure 17. Rear view (upper left) and front view (upper right) of punch press 
illuminated to provide a luminous image from the die and sheet metal stock will 
give high visibility of detail and any pieces of scrap remaining on the die will be 
seen silhouette. Here the luminous image is provided by the combination of an 
angle reflector and white paint on the inner sides of the press. Reflector is sup 
ported on a shock absorbing hanger to protect the lamp from shock. Reflector 
must be located so that sre lamp image is directed below the operator's line of 


) 


t 


Figure 19. Scribe lines on a specular steel block represent Figure 20. Draftir 
pecular detail and specular background. Here illustrated 
iminaire Type 8-II is adjusted so scribe lines appear bright 

igainst a dark background 

















Fr ire 22. A steel 
ground. The mode 
to the ey ckground to 








Pigure 18. Engraving on a copper plate 
involves visibility of the specular cuts 
on a specular background. Proper orien 
tation of luminaire Types 8-I, 8-II or 
S-III will create a contrast of bright 
engraving cuts against a dark back 


ground 








ng paper with pencil and inked lines under 
high brightness sources 


scale is diffuse detail on a specular back 
rate brightness, S-III, or uniform bright 


SIV. luminaires will be reflected from the specular 


create maximum contrast for details 








Figure 24. Rayon cloth is inspected for fl€aws in weaving 

The fabric is passed between the light source (luminous 

Figure 23. Translucent materials such as light weight fabrics panel lighted with 24 fluorescent daylight lamps) and the 

can be easily inspected with a Type III or IV luminaire inspector, holes being detected by the change in brightness 
mounted behind the fabric between the holes and the surrounding material 


mounting supplier entary luminaires rositioning ol equipmet an burns if the operator 1s not particular 


may be divided into three classifies lanned Manufacturer should also ly careful. Such a condition is unsafe 
tions supply data » tl re oO dit and should not be permitted. There 
(a) Fired Wherever possible sup m fore, proper protective means should 


plementary luminaires should be per- be provided for the luminaire in the 


manently mounted in a location to pro way of heat insulators, handles, or 
duce the best overall results. For the se other devices which will protect the 
applications a fixed mounting user. Consideration must also be given 
be provided heat, as high wattage 


(b) Semi-ad justable The fa 


for adjustment should be mechanically onditions t I creates 


cause discomfort to work 
or zone of discomfort due 


" hear 
its ean be positioned \ \ or } to ount the I I i eam 
in a mgid manner Fig 


Supplementary 


to breakage and should 


as well as practicable for th 
Figure 25. Transparent moterial can be 


. : : > inspected for interior and suriace de 
wear Physical Dimensions i ; ; “eae mae fects by edge lighting. When the mete 
imitations are often an impo . tures 0 - wane & rial is viewed against a dark back 
tor in the installation of supplemer ibly abo li of com ground, defects appear as bright spots 
tary equipment. Therefore, the n for t person who 1 f in the material. The light comes from 
ufacturer should suppl I wr design my a fluorescent lamp mounted behind a 
slot in the box 


the user and other workers 


physical dimensions so 
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“Safe” Area in which lights | 


mast be located 


eX J, Ussefe Area 


an 
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C Location will result @ giare at # 





B Lecation creates dark area on 
instruments 
A Optimum Lecetion 


Operator's sormai 


Figure 26. Instruments are typical of a transparent 
field of visions 


material over an opaque surface. Direct lighting must 
be located to prevent reflected glare. A shallow in 
strument will minimize the top shadow 


Nearest nerme! Eye level Max eye 
appreach te beard when seated level 





Inspection of castings involves diffuse detail and Figure 28. Diffuse detail and background, with poor contrast 
Here Type III luminaires are used to prevent is typified in the under carriage of public and private vehi 
direct glare and shadows cles. Here Type 8-III luminaires combine with white walls 

to prevent direct glare and harsh shadows 





Figure 29. Scratches and pits on ball bearings represent 
specular detail and background. Here a white box serves as 
a Type IV luminaire, being reflected by the bearings and 
showing up pits, scratches and insufficient plating. The 
surfaces of the box are illuminated by a lamp in a reflector 
located to shield the lamp from the operator's view 
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the concentrating ype of equi; nt quipment supplementary ur should designed that 
If possible these units should be lo frequently naintain reflector a lar are easily ac 
eated so that beams are not directed on s generally cessible without removal of small loose 

ise they pletely dismantling the 


the workers 


3.6.7—- Maintenance Like al 


TABLE III.—Classification of Visual Tasks and Lighting Techniques 
PART I— FLAT SURFACES 


Classification of Visual Task Example Lighting Technique 
General Characteristics Description Lighting Requirements Luminaire Type Locate Luminaire 


A. Opaque Materials 
’ A : 


B. Translucent Materials 


C. Trensparent Materials 


ea : 


D. Transparent over Opaque 
Materials 


if 
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backg.ound is exemplified in Figure 51. Three dimensional objects with diffuse detail and 
lating over nickel plating specular background require SIV or 8-III luminaires to pro- 
jlaylight fi pacer lamy juce the luminous background reflection. The size of the 
) source is considerably greater than with flat surfaces (Pig 
15) because the curved barrel diminishes source refiection 


Contrast by Low Brightness Figure 33. Coal picking involves diffuse Figure 34. Translucent objects such as 
! y illuminated detail and specular background as dull an inflated balloon can be easily in 
) purposes essential slate and shale must be picked from the spected for defects by trans-illumina 
The low brightnes shiny coal. With high brightness lumi tion with a Type S-IV luminaire 
ul ristic provide naires, Types S-I or S-II, the coal glit 
rs because ters in contrast to the dull impurities 
good contrast 
reflected image of 
7 ae igure (below) Clear liquids in transparent containers can be inspected by 
imination, luminaires SIV or 8-V. Below left, bottles are inspected 
s Type S-IV luminaire. Below right, vials of anesthetic are examined 
uckground of opaque black and white mats which serve as a Type V 
Inspections are made by looking through the vials, first at the black 
d which discloses any light-colored sediment; then at the white back 
ground which makes visible any dark sediment 
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PART Il THREE DIMENSIONAL OBJECTS 
Classification of Visual Task Example Lighting Technique 
General Characteristics Description Lighting Requirements Laminaire Type Locate Luminaire 


A. Opaque Materials 


& 


B. Translucent Materials 


C. Transparent Materials 


3.6.8 
tions Su 


generally 3 1 clos proximity ) oO vapors 


productior | on, hey nay onal leetrical Code 


sub jec te 


tions, 








4. Classification of Visual Tasks 
and Lighting Techniques don t rir nd fu Figure 36. Examples of luminaire 
ment ‘ al haracter placement 
(a) Luminaire located to prevent direct 
glare and shadows or refiected glare; 
reflected light does not coincide with 
angle of view 
(b) Reflected light coincides with angle 
of view 
(c) Low-angle lighting to emphasize 
surface irregularities 
(d) Large-area surface source and pat 
tern are refiected toward the eye 
(e) Transillumination from diffuse 
source. 
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vestions and BXinswers 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of E. H 
Raddin, has prepared this listing of answers to frequently-asked questions. 


Readers are invited by the Committee to submit similar questions of 


general interest on light sources, to be considered for publication from 


time fo time 


What effect has flashing on and off on the life of 
general service incandescent filament lamps? 


\ ’ t ' ' fuse ! ne under 


What is the life expectancy of a good quality 
40-.watt 2-lamp brick-type ballast under normal 
conditions? 


Does the output of a carbon arc diminish during 
the life of the electrodes? 


trodes re 
hanism, the are 


stant to maintain a 





Questions may be sent in care of Society Headquarters 


Do color-corrected mercury vapor lamps in 
which correction is achieved by means of a phos- 
phor maintain their initial degree of color-correc- 
tion during the useful life of the lamp? 


made on 400-watt color 


the JH-1 type over several thou 


orrected mercury 
apor lan ps or 
sands of hours of operation have indicated that the 
proportion of the red energy in the light output 
throughout the life of fluorescent-mercury lamps 


remains substantially constant 


What is the difference between Street Series 
incandescent filament lamps and Group Replace- 
ment Street Series incandescent filament lamps? 


rhe primary difference is in rated life, the so- 


d “regular” street series lamp being designed 
r 2000 hours life and the group replacement 
» for 3000 hours life. The group replacement 
is designed to have the same initial light 
i as the comparable regular street series 

imp. The lamp watts of the 3000-hour lamp must 
be greater to produce light output equal to the 
2000-hour lamp. For example: the 2500-lumen, 
§.6-ampere, 2000-hour lamp consumes initially 148 
vatts while the same 3000-hour lamp has an initial 
f 149 watts. Refer to JES Lighting Hand 


Seeond Edition, page 8-65 


rating ¢ 


What determines the end of the period of use 
fulness for high intensity mercury lamps? 


Lamps should be replaced when a footcandle 
eter at the working surface indicates that illumi 
on received at the surface is less than that spe 
ified for the particular type of work in progress 
It should be noted that many lamps may continue 
to operate satisfactorily long after this condition 
of illumination has been attained. In general, old 
lamps should not be used after their output has 
nt of their initial rating 


de« re used to 


Ht) per ce 
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First Council Meeting New Administration 


The 1952-19 a 
took office October 
meeting October 
Hotel, New ¥ 
LES. Presider 


In addition 


on the Co 
Region, whic 
of Mr. Rank 


Utah Chapte outhern Colorado 
ter, Arizona Chapter and the New Mex 


ico Chapter 
NATIONAL CONFERENCES Ser 


Hoyt P. Steele, Chairman of the 
tional Technical Conference Comn 
reported to Council on the come, 
cially and in other respects, of the 
National Techr 
Chicago. He recommen 
ent committee extend 


and work through th 


NOVEMBER 1952 


Meets in New York 


personnel an 


engaging outsi 


" ou hapte id a ider 
had prepared petitions for Char 
called on Vice Presidents of the 


groups to present these 


TELECAST 


laghting New 


| ££) 2 Soe ee 


LIGHTING NEWS OF CURRENT INTEREST 


was presented by I 
P, for a Charter 
yuarters in Dulut) 
in Ports Chapter 
He noted the group has the endorse 
ment of the Twin City Section and the 
Regional VP, that temporary officers 
appointed and By Lav 
| action approved 
Ports Chapter 


C. group 


irter, 
was made t igh R. C 
ern Regional VP Mr 
group's work during 
ars, as the Mid-South 
ib, and presented Minutes 
meetings. Favorable ac 
granted a Charter to this 
1 the Charter name to be con 

later 

A new Student Branch in Memphis 
also petitioned through Mr. Paslay, by 
students of the Southern College of Op 
n Memphis. Formation of this 


Ip was approved 


en APrrol> 


suggested Committees was 
with revisions action was 
these appointments. A 
1952-1953 Committee 
published in the De 
ssue of IE. 
Atl, PROGRAM 
technical program was 
H. Manwaring, Senior 
Crouch, Technical Direc 


They called special attention to a 


meeting scheduled for November 21 and 
° in Buffalo, N. Y., to which all of the 


chairmen of the technical committees wili 
be invited to attend a Technical Com 
mittee Forum to correlate the Society's 
il committee program. In 

on with this meeting, a clinic wil 


Measurement Instruments 


Mr ouch also reported the 
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PARTICIPANTS in the lighting session of the Pacific 

General Meeting of the American Institute of Electrical 

MEETING of the 8 uls Section had retiring President Engineers were three LE.8. members, |. to r.. Barney H 
8 G. Hibben as fe ired speaker. Standing with Mr Hartley, retiring Chairman, Arizona Chapter; Benjamin 
Hibben rL. I fallace, Jr.. incoming Chairman, John 8S. Benson, guest speaker; J. D. Whitnell, incoming Chair 
JR? es, retiring Chairman, and Brooks Chassaing man of the Arizona Chapter. The Chapter was invited by 
Chairman of the Program Committee A.LE.E. to present the program of the lighting session 


ALUMNI of the Illumination Option at 
the University of Illinois had a get 
together dinner September 10, while at 
the Chicago Conference. Standing, are 
R. D. Burnham, A. Rosenstein, W. Ben 
jamin, W. N. Mangold, A. 8. Levine, 
Professor W. E. Miller, W. D. Richards, 
G. M. Marks, R. M. Hall, A. H. Gott, 
E. H. Witte and D. Campbell; seated, 
R. E. Wozniak, C. J. Pudewill, E. Lo 
zano, L. J. Coleman, E. Neckopolos, A 
E. Leavitt, J. DeVore, V. Polton and J 
Burke. In addition to Professor Miller, 
Professors John Kraehenbuehl and 
Harry W. Horn were invited guests of 
honor, but were unable to attend 


INSTALLATION of Section Chairman and Board of Managers for the Southern California Section is done by Wm. P 
(Teddy) Bear, Member Emeritus. At left he presents the gavel of office to Chairman Roy E. Dahlin and at right he installs 
the Section Board of Managers, C. E. Mauk, F. E. Blair, W. J. Stewart, R. H. Kreyser and 8S. H. Simonsen 
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C.L.1. Fall Program 
Offers Four Courses 





Society Events 


December 11, 1952 
New } : N | 


February 12, 1953 
New \ rk xX y 


March 23-24, 1953 
ence ateau . 
April 12-14, 1953 


April 23-24, 1953 
Confere M u ltonc 


April 30-May i 
May 14-15, 1953 
ul 

May 18-19, 1953 
ference, Sedgefield 


May 25-26, 1953 


erence. 8 


September 14-18, 1953 


Industry Events 
November 10-13, 1952 


sfacturers Associa 


Atlantic City, N. J 


Movember 17-19, 1952 
eign Trade Convent \ 
New York, N. ¥ 

Movember 19, 1952 ati 
(mericvan = ndards Ase 


Astoria Hot New York, N 


November 30 
7 ’ 4 


M og. T 
ngimeers, Statier Hote N 


January 19-22, 1953 


Show. I ‘ 


January 19-23, 1953 
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¢ Me . . 
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Meeting, Americar 
re. Atlantic ( 
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SOME of the visitors to the Corning Giass Center getting together for informal discussions are (in the photo at left) C. BR 
Seybold. C A.A. Marcus Gilbert, C.A.A.; Frank Breckenridge, National Bureau of Standards; Dick Madigan, Line Material 
Co.; H. R. Blackwell, University of Michigan; (Photo at right) Paul Pevot, Corning Glass Works; Al Clarke, Crouse 
Hinds Co; John Hoxie, Corning Glass Works, Bob Blatt, Electrical World; Al Morse, C.A.A.; Lew Moore, Grimes Mfg. Co.; 
C A. Douglas, Nationa! Bureau of Standards; A. I. Dahl, National Bureau of Standards; Stuart Rich, Glowmeter Corp 


Two-Day Aviation Conference ae ae 
Meets at Corning Glass Center ooo) tie contrat New York Section. 


“Mystery speaker unseheduled at 


the dinner was Lew Moore, past chair 


: «' i 

a‘ , ’ meeting : P —_ sviatior man of the Aviation Lighting Commit 

ath 4 send 6 ‘ ghting onvention complete with a tee, who presented a gag speech, pseudo 
 babtten Ganfesense | ee idies program and especially valuable scientif which Fred Allen should have 
- ”  Cetahes al 4 technical sessions of some eleven papers caught (if he ever wants to make good 
sored by tl LES. ¢ In addition to the planned aviatior on TV Straight face delivery, but his 

5 P Lighting. R. B. I tt ghting program, an extra dividend was was th mily straight face in the crowd 
} " Chairmar Host f ifforded delegates and guests in a joint Speaker of the evening, however, was 
R s t ( ng ¢ . ting, October with the Cen Dr. E. U. Condon, Director of Research 
\\ th Jol Pr. Hox ib tral New York Section of I.E.S., at the it Corning Glass Works, who spoke on 
r ¥ x . ' tors. tur t Baron Steuben Hotel, Corning. Some 1 the “Nature of Light Dr. Condon was 
‘ Cont to t members 1 guests attended this affair introduced | DL. K grew, Corning 
Glass W ks 

} LES. President E. M. Strong, one of 
| —_ New York Section’s own men 
rs, was guest of honor at the dinner 
meeting An additional highlight to his 


presences was the ceremony presenting 
him with a certifieate of Fellow status of 
1.E.8S. Presentation was made by Dr. H 


P. Gage, Member Emeritus of the Cen 


tral New York Section Professor Strong 
uidreased the grouy icknowledging his 
special pleasur receiving this honor 
from the inds of Dr. Gag 

Some 2 vdies attending the Confer 
ence enjoyed planned program under 
the direction of Mrs. John P. Hoxie A 
downpour failed t lampen the enthusi 
asm, i 1 tour Thursday morning, of 
Watkins Glet scen wonder about 20 
miles fro (‘orning After luncheon at 


the Jefferson Hotel, the group joined the 


men in a tour of the Corning Glass Cen 





ter and a lecture demonstration by Dr 


AVIATION Lighting Committee visits Corning Glass Works to see craftsmen W. W. Shaver of New Advances in 
make lovely Steuben glassware Technica! ¢ as 
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Fall Lighting Conference 
Presented by Cornhusker Chapter 


A program, featuring practical app 
itions of lighting and related problems 
irew a fine response at the 

Fall Lighting Conference given by the 
Cornhusker Chapter of LES. Held in 
Omaha, September 26, the conference be 
gan with registration in the morning 
After a luncheon, Chapter Chairman E 


E. Schwalm presided Attendance was 


s R. F. Townsend, of 
Westinghouse ctrie Corp., whose topic 
— vas “The Late i ghting Sources and 
en Reported sit y ri Cireuits.” He ’ lowed by Guy Jones, 
Shige ge of the Genera tric Co., who spoke on 
“See Your House in New Light — Bright 
Future 

A seminar, “Ong . My Most Interest 
tu : ; m ry ng Lighting Jo was under the chair 
FELLOW Certificate is presented to Latest Reports ot r Lighting Pra ‘ manship of me ‘ardun, Iowa Public 
E. M. Strong by Dr. H. P. Gage, at the Peg resco ~ seg: Posen mere Services oundtable discussion 
meeting of the Central New York Sec rig maga Divi erio Pe ir lig 1 restions and 
tion October 2 answers, with George Mittauer of George 
Subway Lighting Survey ver é wiates, as Moderator, 

Puts 1.E.S. in Limelight ended th on meeting 


the Enter 
was held in the 
Rome Hotel, where 
ace, and a smorgas 


ended the pro 


: 
) 
| 
j 
j 
3 


University of Wisconsin 
Sponsors Illumination Institute 


ty Extension Division and 
of Engineering of the Uni 
Wisconsin have conducted, 


ybably an 





eng ectrical contractors 
and municipal officials and utility 
become familiar with the 

of proper illumi 

ghting techniques 
program began with a 
essor L. C. Larson of the 
ering Department The 


continued with 


Engineered 
Edward H 


Wauwatosa 


JOINT dinner meeting was held at the Baron Steuben Hotel by the Central New eting the opening 


York Section and the Aviation Lighting Committee ntinued on page 11A 
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@ SMOOTH, STE: 


ESS DIMMING 


FROM FULL-ON TO BLACKOUT 


@ USE IN PLACE OF 
REGULAR ON-OFF SWITCHES 


@ WALL PLATES TO MATCH 


ANY ROOM DECOR 
CONTROLS LIGHTING LOADS 






UP TO 360 WATTS 


@ APPROVED BY 


UNDERWRITERS’ LABORATORIES 


The new Superior Electric WALLBOX DIMMER is a 
continuously adjustable transformer to dim and 
brighten lights. Cool and efficient in operation it 
does not dissipate power in the wasteful form of 
heat like a resistance type control. Any number of 


lamps up to the 


full rated capacity of 360 watts 


may be used, and it does not have to be tailored 
to the load. A fuse is provided to protect the unit, 
and a bi-metallic thermal overload relay gives 


overall circuit protection. 


Send today for complete information. Learn how 
the new WALLBOX DIMMER can give you truly 
effective light control. Just write to: 


5112 DEMERS AVE., BRISTOL, CONN. 


we SUPERIOR ELECTRIC co. SE 





se rot 





cCfooummecticel 


ms” 





Wb A NEW CONCEPT IN LIGHT CONTROL 


KH Nallbox Dimmer 
ity Jalal 


oe 















r 
et 
¥\h 
YMAYS 
bs. 
~ y OTtom oF 


f wh the b by attaching wall 
ste and control knob 


+ STABILINE AUTOMATIC VOLTAGE REGULATORS 
+ POWERSTAT VARIABLE TRANSFORMERS 
+ VARICELL 0-C POWER SUPPLIES 


FOR MOUNTING 
INTO 


A WALL 














YOU CAN USE 
THIS PRODUCT 


an 


° 


the 


aESTAURANTS, eran 


t: Lg 


f foc 2 ond 
entertainment 


me es, Sosees, 


yment 


SMALL scuorroRIUMS 





for dimmang hose | hts 


r i 
rricors salvwn ys, ef 


— AND FOR HUNDREDS 
OF OTHER APPLICATIONS 








+ VOLTBOX &-C POWER SUPPLIES 
+ SUPERIOR 5. WAY BINDING POSTS 
+ POWERSTAT LIGHT DIMMING EQUIPMENT 
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NAUTICAL note is evident at the opening meeting of the Fall Lighting Cam 
paign, conducted under the auspices of the Electrical Association of Philadelphia 
Approximately 250 people from many phases of the electrical industry attended 


St. Louis Section, 1.E.S 
Outlines Year's Program 


Flying Saucers’ Produced 
In Laboratory Demonstration 


An 


Advanced Lighting Applications 
Course Sponsored by Capital Section 


} ¢ Inst 
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FLYING SAUCER laboratory 


inder the scrutiny 
Dev 


and elopment 


model 


and direction of physicist Noel W 


Laboratories 





1.E.S. National Technical 
Conferences 











Street Lighting Committee 
Tours Chicago 
National 
members 
and Highway 


of the 


vy to examine 


Lightin ' 1 
the new i in hieago 


and 


Park District » F. D. Wyatt and 
Lloyd Johnson 
Normandy ouse, an then 


wk, the 


linner was held 
at the all 
evening 


Committee 


chartered 


Photo Credit Omitted 


ommiuttee 
the con 
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Wessling, 


ober 
begins to form in vacuum bell jar 
Scott of Engineer Research 


Fort Belvoir 
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er 80 ex 
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‘ and 
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U. S. and Canadian Colleges 


this survey! merely con 
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that 
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NEW lead-lag slimline ballast 


SLASHES COSTS. 


se 
es ele ae 


N S ay rE 


: al Lt] 
yr | 


MAINTENANCE 


= 


An exclusive, new design for slimline lead-lag ballasts slashes 
prices, sizes, and weights to series ballast levels. . . yet 
provides lead-lag dependability. This means long-range 
economy for your customers. Longer lamp life .. . full- 
rated lamp life...no0 more guesswork about lamp burnouts. 
A real savings in maintenance time and money. Get the full 
story on the new Westinghouse lead-lag ballast. Send 
for B-5614, Westinghouse Electric Corporation, P. O. Box 
868, Pitsburgh 30, Pennsylvania }.04317 


you can 6e SURE...1¢ rs 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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A challenge to create new and striking abdul | 
a challenge to increase lighting levels materially 






with accompanying comfort a challenge to use 







; mplement your wt 


Smithcraft Area lllumination r 





ghting ideas 
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4% qs ghting. a brand new structural sims ty that 

s\ 4 aN eliminates previous mechanica 1ifficultie of 
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With Smithcraft Area Illumination, the 


architect and engineer have. an unre 
size 







stricted freedom of choice as to 
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riphery and it's economical eff 









fall tabi extremely easy to install 


After thorough investigation of all 
available overall lighting, Smith 
craft Area _ Iilumination has 
been chosen by Americas 


leading companies for today 
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and tomorrow's fines 
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LL O B i LEX A NEW IDEA IN LIGHTING 


BY DAY-BRITE 











MOBILEX a new, flexible MOBILEX is extremely flexible. Units 
} ‘ t ) signed for may De used sing end to end or side 
: era wrt of tl ewly sil and in any combination. A 
x weaith f interesting patterns is 
‘ f cking “tees $ 
| <*( g Boards stallation is Compress the 
; " t the fixture to clear ceiling rails 
MOBILEX available in x ts ; 
‘ isert the fixture into the grid opening 
tor tw t t f )-watt fluores ; 3 
. ind let it rest on the rails. End t 
< " x 4 for A eb rn ° : r ni 
xk the compression feature in place ABOVE: Easy to install. Simply compress 
t i watt t lag $ Mak ctrical nnections, add hinged the sides of the fixture and insert it into 
| Mc TAS ¢ nN 
A . ART Alba A g frame and installation is the grid opening 
. wat ts t BELOW: No hangers or suspension straps. 
The ‘ ’ ner nrovide a Fixture rests on arid rails. Fixtures con be 
~—. ; MOBILEX is new, practical and com edded or chonged of eny tine 
va t g att us, M ied unvely pr i. Here's a perfect an 
’ yk x swer for those tough remodeling jobs 
‘ Bao \ ira s inew pr cts with a limited budget 
‘ t ’ G he f MOBILEX story. Write 
eit f ASy § tor Bulletin OD-567 —today 
2 
°F , st the trade mart (Keg 
} Y “ rnene 
Foberg Cor T oled Obs 


DECIDEDLY BETTER 


DAY-BRITE 











Lighling VAIL Day-Brite Lighting, Inc., $432 Bulwer Ave., St. Louis 7, Missouri 


In Canada: Amalgamated Electric Corp., Ltd., Toronto 6, Ontario 
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f ond E. Hess as 


us Executive See 
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Corp., N. Y., has 
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to handle 


western hemi 


port sales. Officers of the ne pora 
tion are W. E. Wilson, president; J. A 
Comstock, vice-president; Phil Arnold, 
secretary and controller and C. J. An 
derson, treasurer 


located in Cuba, 


Headquarters will be 


N. ¥ 


Donald E. Jenkins has been appointed 
Westinghouse 
Vicksburg, Miss., 
Thomas G. 


superinten 


plant manager of the 
Electric 
Lighting 
Cameron has 
dent of manufacturing 


Corp.’s new 

Division plant 
been named 
The new plant 
will be devoted entirely to manufacture 


of lighting units 
Max D. Gruber, 235 W. 58th St. 
York, N. Y., ha 
ive for L 


and for the J. 


ew 
s been appointed repre 
Lighting Prod 
A. Wilson Light 


thonia 


ing and Display Inc. 
Frank L. Lewis has been appoints 
of Regional 


es Manager for the Central 


the newly-created post 
Regior 

Division of the 
Meriden, 


Conn Mr 
ld : 


sales engineer 


the Illuminating 
lier Company, 
wis was formerly fic 
+) 


Central Ohio Territory for at 


Bluford has heer 


of sales for 


appointe 


David B 


Luminou 


Bluford f ith United Air 


Chieago. Mr 


Lines. 


B. F. Greene, 
} ’ 


neers, 


e 








rthern Ne 
New York Se« 


on 


Comn 


School Lighting 
nbership Committes 
r 24 years with the 
oration of New Jer 
ted to the grad 


LES. He was 


Institute 


1947 was elec 
ember Emeritus of 


member he ‘ an 


; 


long-time men 


Engineer 


in Dallas, Texas. Mr. Blais 
dell first joined the Society in 19 as a 
member of the Southwestern Section. Hs: 
Electr 


ed with the General 


throughout his career, from 


1949, when he retired. During 
part of this era he resided in 

where he was an active member 
Cleveland Section. On his retirement he 


returned to Dallas 





BOOKS AND PAMPHLETS 











Books whose reviews a narked * are 
Head 
Dept 


available for 


Office Ts 


inspection 


quarté 


*The Technique of Stage Lighting ly 
Rollo Gillespie Williams, published by 
Pitman ublishing Corporation, New 


‘ 


mina 
Light 
stage 
lighting 

1 de 

wT pro 

m pieture 
ighting; and 
Productions 
lays, opera 


and motion 


*Ultraviolet Radiation by Lewis R 
Koeler, published by John Wiley & Sons 
Inc., New Yor 1952; 279 5% x 9 ine 

$6.50 
prepared for profes 


sional and el al people wil some 


times deal with ultraviolet energy. The 
author did 


entire field comprehensively but rather 


f the 


not intend it to eover the 


“to answer some <¢ questions which 


confront physici und «specialists in 


n physies when they find it 


rk in this portion of the 


on defining 
unite the 
author deals at length with are sources 


of l let energy and then more 


briefly with ineandescent sources and 


solar radiation, giving considerable data 


on the rmanece of present day lamps 


perf 


and on measurements of ultraviolet in 


daylight The following chapters dea 


with u-v transmission and _ reflection 
stics of a range of ma 


wide 


pplieations and effects of u-v 
und uv measuring and detecting devices 


“Applications and effects” include brief 


ns of erythema, pigmentation 


tanning onjunctivitis, ricket preven 


tion and eure, vitamin D, germicidal ef 


and tl on other small organisms, 
zation, disinfection of air 
one, fluoreseent lamps, fluo 


light and sun lamps 


*Electrical Drafting and Design by 
; Third Edition published 
10 West 


Calvin C. Bishoy 
MeGraw- Hill Book Co., Ine 
42nd Street, Ni 








Engineering 


Funda 











1.E.S. Regional 


Conferences, 1953 


Ma 





Die Farbe 


Kichen 87 
ons should he 
Verlag fiir ange 
GmbH., Rhein 
prepaid is 


irks for 


‘ the ' me 
The Home Lighting 
Story of Company X, a case study of 
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FOR AIRPORT RUNWAYS 


ENGINEERED 
LENS 


solves critical lighting problem 
} abuse Kopp's de eering and manufacturing skills is vividly 

| } ht lens, illustrated 
ghts, specifications 
lesign. In collabora 


arch, experiment 


ts or exceeds all 


cloping this airport 
xing illumination 


KOPP GLASS, Inc. 


SWISSVALE, PA. 








leader fixtures on which the new 
LENSPANEL is now available: 


RECESSED TROFFERLITES 
¥-240-47 eae ? 


All Leader recessed Troffertites ore now avoil- 
oble with LENSPANEL, adding o whole new 
series to the olreody versatile troffer system 
of fivorescent lighting. Lengths from 48” to 96", 
in 12° or 24” width, furnished for @ voriety of 
mounting styles, for from 1 to 8 lamps. 


PTE.240-4P 2 


Designed especially for efficient and eco- 
nomicol store lighting, Leader's PTE is more 
striking then ever when supplied with the 
new lucite LENSPANEL. Models for 2, 3 or 4 
famps, either 40-wott or Slimline in lengths 
from 48° to 96" 





We take great pleasure in presenting the beautiful new 
Leader Low-Brightness LENSPANEL of clear, sparkling, 
lucite plastic . . . another Leader first! A new solution to 
the problem of enclosing fluorescent fixtures for maximum 


efficiency in light distribution, low surface-brightness, and 


better protection from dust and breakage. Leader's LENS- 
PANEL offers not only these advantages, but the plus values 


of lighter weight. greater beauty and lower cost. 


Here is what it is: 

Leader's LENSPANEL is a plastic lens with inner surface deeply 
incised in 'y” squares, the outer surface completely smooth and 
free from all irregularities. Plastic is rigid, strong, warp-proof. 


Weighs only a fraction as much as glass of equal size and thickness. 


Here is what it does: 
This new lucite lens brings greater beauty to fluorescent lighting 
offers 45° shielding, with freedom from glare . . . provides 
greater protection . . . reduces structural strain because of its 
light weight . requires less maintenance. 
Sold and installed by the better 
electrical wholesalers and contractors 


C/ "Arnica Nos Lighting Equgemend Manufacture 





LEADER ELECTRIC COMPANY + 3500 North Kedzie Avenue, Chicago 18, Illinois 


leoder Ele 





Weste 800 © Hundredth Avenve Ooblond Colitornia 


he eeds 4 Brentferd Onteric. Conede 





Group Replacement of Fluorescent 
Lamps, |6 mm 


How Your Community Can Conduct 
a Christmas Lighting Contest i« t 


ke 





Producta 








NOVEMBI 








FOR INDOOR 
MERCURY LAMP 
OPERATION 


JEFFERSON 


TRANSFORMER 
have ALL these 
EXTRA-VALUE FEATURE 


Top and bottom brackets hove key Pryouts on both ends expose stondord 
hole slots for easy positioning ond 2” conduit fittings for suspension type 
mounting of transformer and/or lamp 


two holes for locking bolts. Brackets 
ore removable or reversible for messenger wire suspension, etc %” fittings quickly interchangeable 


One-holf ond %" knocheuts in sides Color-coded tagged leads for positive 

C2 PUUNTY OF KNOCKOUTS! of wiring compartments at each end identification end quich wiring. Three 
Save knockouts in each end plate primary taps (not just two) for close 

matching with line voltoge, and maximum lamp ond trons 


former formance 
Oven boked polymerizing vornish im - 


pregnation assures permanent insulo Condenser located to allow ample wir 

Oo ror % ‘ ’ 4 

thon and protection agains! moisture ing epase when any atdieid te cial 
Condenser is solidly mounted to pre 


For fast ond convenient wiring of vent domage by vibration to condenser and leads 





bind 
combination mercury vapor and in 


condescent lamp fixtures. Mercury Plenty of room between condenser and 
lamps con aho be wired from either end of transformer conduit fittings to run wiring through 
lamp suspension conduit. Soave time, 


trouble, and outside wiring. End cover knockouts ore completely 


For positive uniformity of many 
S PRess fir RIVETED cont! focture and maximum quolity free of obstructions for quicker installations 


Get the most out of your mercury lamp installations by in- 
sisting on Jefferson Transformers. They operate all H-1 400 
watt mercury lamps. Models are available for all indoor and 
outdoor applications. Underwriters’ Laboratories approved 


You find afl the cxtra-values only in the newly revised 
line of Jefferson Transformers. Every feature vital to top 
flight service, economy, and ideal lamp performance 1s 


builtin to give you unmatched value in every detail 


Write for 16-page illustrated Bulletin 521-5 nou 


the JeHferson fine che includes the fnew vomtomes  SEPFERSON ELECTRIC COMPANY 


for both 4.12 ond 4.15 1000 wott mercury lamps Bellwood, Illinois 


Jefferson (Gj Transformer 
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or 
Chocolates... 





- 
Crown Furniture Co. Skylike f vid in easily - maintained, high-level incan 
yhting ystem for the r n imniture Companys new Detroit store 
were require ver me ti jaylight pouring in both glass 
tf the showroom, yet individ rea intensities may be modified 
rte by simply changir my or-level relamping with 
jer tlers maintenar ; 78 by iminating the use of ladders 


SKYLIKE lighting 
shows off merchandise 
at its selling best. 


Loft Candy Shops — As a part of its progressive modernization program, Loft 


cihed Skylike units as the prim ry ight source in its stores Experience 
ir jht presented its fine chocolates and other candie® 
ner. Careful tests were made by Loft executives ® 
vat Skylike’s diffused radiation elimincted the heat problem at th® 
view at left is of Loft's new White Piains store 


How SKYLIKE blends 
2 types of Lighting Units into 1 


SKYL!KE systems for stores are flexible and easy to plan. Modular 
24” x 24” units can be recessed, semi-recessed, or surface mounted 
They require low initial investment, t 
much as other equipment delivering « 

Note these additional SKYLIKE advanta 


. l. ft d t light f i} 
output; softly diffused shadows; warm color values; instant starting Soh, indirect lig a 


vered-bow!l incandescent lamps... 
floor-service re-lamping: variable lamp size 900-watt 


, 2. The modern look of 
Try SKYLIKE on your next lighting installation fluorescent-type troffers. 


SKYLIKE LIGHTING, INC — A Silvray-ossociated company 


104 West Main Street, Bound Brook, New Jersey 


~ ALWAYS... 
the best in lighting 
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HOW G-E EQUIPMENT SAVES YOU MORE 
ON SERIES STREET-LIGHTING SYSTEMS 


@ Get optimum lamp performance 





@ Save costly man hours in servicing... 
WITH G-E CONSTANT CURRENT TRANSFORMERS | 


ees rake, and they're constructed 
if depen lable, low-mainte- 
nance service 
llustrated is the Type RO, normal 
wer factor outdoor automatic cur- 
regulating transformer; ratings 5 
*«. Other G-E constant-current 
ROC, outdoor, high pt, 
lon-tvpe, aw cooled, 
0 kw G-E TYPE RO TRANSFORMER 





@ Protect your circuits 
@ Reduce operating costs... 


WITH G-E CONSTANT CURRENT ogy DEVICES 


A Type J-1 Protector , pro cireuits on at du off at dawn 
the hazards of open cireuit © Pellet ae Arrester—for pro- 
tecting both primary und secondary side 
B Fuse Caow for primar sult an ¢ tran = 
= E Type E-1 Controller (not show: 
c Type P-1 Photoelectric Relay —!.) heavy-duty solenoid-operated oil switel 


@ Cut installation time and expense... 


WITH G-E ““PACKAGED”’ REGULATORS 


mical series street-lighting opera 
where 120 \ 60 evele control 

is available They are factory 
bled and can be put into service 


mnecting power cas mm 
ad eck euieaiann gar 


lor servicing 


@ Reduce planning, purchasing costs... 


WITH G.E.’s renter hebdeete OF EQUIPMENT 


Y ghting needs. For information 
equipme ‘nt. or on 
eTrvice write Section 
w Co., Schenes i 
G-E SUBSTATION-TYPE REGULATOR 


GENERAL @@ ELECTRIC 











Three environmental factors are con- 

trolled simultaneously by this Wake- 

field Ceiling: 

1, From hidden fluorescent lamps, high level, 
low diffused 
through diffusers. 


Brightness contrasts are low; both direct 


brightness light is evenly 


corrugated Plexiglas 


and reflected glare are at a minimum. 


2. Conditioned air is delivered into the room 
through the multiple openings at the edges 
Although each 


of these spaces has an area of only 1.04 5q 


of the corrugated diffusers 


in., their great number presents a large 


total area for low velocity air movement 
3. Sound ts effec tively absorbed by t iberglas 
filled perforated metal baffles, suspended 


from the diffusers. 


orogens 


‘ ‘ 
>_> 
Qa Se 
ME PACEMAKER 


NOVEMBER 1952 


Lighting, Air Diffusion, 
Sound Control combined 
in a Wakefield Ceiling 


The Wakefield method of combining 
efficient lighting, air diffusion and 
sound control in a luminous ceiling 
euts building costs and results in a 
fixture-free, duct-free, architecturally 


discreet appearance. 


Wakefield Ceilings have been installed 
in private offices, general offices, draft- 
ing rooms, art departments, display 
rooms, research areas, testing rooms, 
laboratories, control rooms, stores, 
auto show rooms and many other areas. 
Write for your copy of a 34-page booklet. 
The F. W. Wakefield Brass Company, 


} ermilion, Ohio. 


Til TT 
Wild 


Over-ALL Lighting 





Room Aree: 364" « 760 

Height of dotum line: 176” 

Height of Wokefield Ceiling: 110” 

Distance Wakefield Ceiling to 
temps: 13" 


Average footcandies 45 
Brightness retios from tesk te: 
Coiling 1 to 4 
Boffies | to 1.2 
Wolls from 1 to 1.) to | to 1.7 
Bock ground of seeing tosk | to 2.5 
Fleer | to 1.3 


te 3.3 


Furniture 


THE EQUITY SAVINGS ASSOCIATION 
Cleveland, Ohie 

Architects 
Delton-Delton, Associates, Engineers 
Clevelend, Ohio 

Licensed Installer 
The Parker Electric Compony 
Cleveland, Oho 

licensed Agent 
The General Electric Supply Compony 
Clevelend, Ohie 











ew G-E mercury lamp stays 
bright without cleaning! 


New reflector lamp also 
available in color improved type 


The new built-in reflector mercury lamp above is also available 
in a special color-improved type, the H400-RC1, for plant 
sreas that require lighting with good color rendition. It has 
all the advantages of the lamp shown above, yet gives better 
color than regular mercury lamps. A novel application of phos- 
phor to the inside of the bulb produces approximately the same 
color as a mixture of % filament light and 4 mercury light. This 
new lamp is available in 400 watts. The H400-R1 and H400- 
RC 1 lamps have a life rating of 4,000 hours at five hours per 
burning start, and 4,000 at 10 hours per start. Both have mogul 


“rcw bases 


G-E produces first 
mercury lamp with 
built-in reflector 


General Electric's new 400- watt mercury lamp 
for general lighting needs no cleaning or 
maintenance throughout its life under ordi- 
nary use. The first reflector mercury lamp ever 
made available, the G-E H400-R1 is designed 
for foundries, welding shops and other plant 
areas where collection of dirt on fixtures 
severly cuts light output and high mounting 
makes cleaning difficult 


Because the reflector is built-in, dust collect- 
ing on the sides of the lamp can’t reduce light 
output. The highly efficient reflecting surface 
controls the diffusion of light, directs it down- 
ward through the bottom of the bulb where 
little or no dust collects. The new H400-R1, 
shown at left, generates light of the regular 


mercury color 


1000-watt lamp added 
to regular G-E mercury line 


This new G-E lamp fills the gap between the 
100-watt and 3000-watt lamps in the regular 
G-E mercury line. Producing 52 lumens per 
watt, it is the most efficient of the mercury 
lamps used for general lighting. Particularly 
suited for high mounting in industrial areas 
where low cost of light is desired. 


You can put your confidence in — 


GENERAL @@ ELECTRIC 
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easiest to specif, ensiast to install, easiest to sell 


America’s most complete Quality Lighting Line 





COMMERCIAL FLUORESCENT LIGHTING 


a a kee 


dule CUSTOM-FITTING LIGHTING 


The revolutionary | ghting system for commercial interiors * MITCHELL off ers 70 superb Commercial Luminoires to 
Forms unlimited patterns—delivers 20% MORE LIGHT— Sets meet the requirements of every conceivable installation 
installs quickly and economically —offers enduring beauty q : stores, offices, schools, institutions. You can specify 
Four basic “building blocks of light’ CUSTOM-FIT any . MITCHELL Luminaires with confidence—they're 


commercial interior at no more than the cos tops for quality, time-saving installation, 


low-cost maintenance and lighting efficiency 


t of 
ordinary fixtures. For full details, ask for rae 4 
Catalogs No. 360 and No. 370 — Cans Ask for Catalog No. 433. 
<tt a — me 
6 « 





DYNALITE 
Job-rated Lighting for Industry ' Fluorescent Recessed Lighting 


You'll find it easy to specify for any industrial applicotion Here's the latest and finest achievement in recessed lighting: 


when you choose from the complete line of 82 DYNALITE 6 different troffer lengths (shallow or deep); 12 types 
units. Available in all lengths and lamp types, with choice of of shielding; 7 types of lamps; choice of reflectors—PLUS 
reflectors ond shielding. There's a OYNALITE that's exclusive ONE.MAN installation fecture that cuts 
PRODUCTION-RIGHT for every job. Full details in installing time by 50% 


Catalog No. 438. Catalog No. 605. 


| The complete facts are in 


MITCHELL MANUFACTURING COMPANY — 
2525 WH. Clybewre Ave, Chicege 14, lllineis = ADDRESS 


te Conede: Mitchell ily, Co. Lid, DEPT. 3-4 
rd ty oa 
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Formed PLEXIGLAS 
Lighting Panels Provide 
Decorative Appeal at Gateway Center 


All lobby corridors of the Gateway Center buildings in Pitts- 
hown above, by custom-formed panels of 


lie suspen led beneath cold cathode tubes 


ed a faceted ceiling design that would give 
The de signer achieved this by 

med into each acrylic plastic panel; 

rridors, the panels contribute 


g installation 


easily to 

ssible to combine 
frequently at 
vdvant izes 


nd fixture-free 


humimnous 





Gatewoy Center, Pittsburgh, Po.—a trio of steel-clad 
office towers erected by the Equitable Life Assurance 
Society os port of the city's foamed redevelopment pro- 
grom. Approximately 11,000 squore feet of PLEXIGLAS 
diffusing ponels are used for luminous ceilings in lobby 
corridors. 


Architects 

Irwin Clavan and Eggers & Higgins, New York 
Builder 

Starret Bros. and Eken, New York 


Lighting Design 
lighting by Feder, Neu York 


PLEXIGLAS Fabrication 
Dura Plastics, Ine New York 


PLEXIGLAS 


Canadian Distr but 


é Ja 


CHEMICALS FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representauves in principal foreign countries 
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PUBLICATIONS of the 


ILLUMINATING ENGINEERING SOCIETY 


These publications summarize the studies and conclusions 


of technical committees of the 


Illuminating Engineering Society over a period of years. They contain the latest available infor- 
mation about many aspects of the art and science of illumination. and include details of applica- 


tion as well as lighting technique. 
approval of the Society. 


Each publication listed here carries the authority and 


These Society publications are available in single copies for information and for lighting 


reference book shelves or in quantity for educational or other distribution 
numbered for ordering when using the coupon 


LE.S. LIGHTING HANDBOOK, Second Bédition 








BRAND NEW! 
1952. Complete revision of first edition includes basic 
information on all phases of lighting practice and tech 
nique, based upon recently developed standards. Con- 
tains 18 technical reference and application sections; 
complete appendices of information regularly used; 
655 photos, drawings, lighting tables, charts; fully 
cross indexed 
engineers and specialists, consultants, architects, de 
signers 
lighting systems and equipment 


One volume, 987 pages Published 


over 4500 items. For use of lighting 


all who plan, install and manufacture 








1.E.S 


RECOMMENDED LIGHTING PRACTICES 


These booklets contain the latest official I.E.S. lighting 


re« 


(2) 
(3) 
(4) 


(5) 


(6) 


HOME LIGHTING Recommended Practice (1947) 
OFFICE LIGHTING Recommended Practice (1947) 


STREET AND HIGHWAY LIGHTING American Standa- 
ara Practice (1947) 


LIGHTING PRACTICES FOR STORES AND OTHER 
MERCHANDISING AREAS (1948) 


SCHOOL LIGHTING American Standard 
(1948) 


LIBRARY LIGHTING Recommended Practice (1950) 
DAYLIGHETING Recommended Practice (1950) 
SPORTS LIGHTING Recommended Practice (1951) 


Booklets above available at 50 cents pe opy r in quantity 
asa follows fret 4 copies each next 2 25 each all 


Practice 


over 24 copies, 15¢ each 
INDUSTRIAL LIGHTING American 


Practice (1942) 
First es 


Recommended 


REPORTS ON LIGHTING IN INDUSTRY 


Lighting recommendations based on recent studies (re 
search, surveys of current practice, and experimental! insta! 


L.E.S. Committee on Li ing Study Projects 
strated cs unalvses of see 

rhting 

* ‘* 


NOVEMBER 1952 


(il) 


(12) 


(13) 


(14) 


(15) 


Each publication is 


printed on the back of this page 


LIGHTING FOR WOOLEN AND WORSTED TEXTILE 
MILLS (1949) 


Detailed treatment of lighting for opening and grad 
ng, carding pinning, weaving, and perching. Data is 


» apy able o othe type ni extile s 


LIGHTING FOR MACHINING OF SMALL METAL 

PARTS (1949) 

Analysis of facto af t r \ ity of convex scales, 
ch marks, concave 
surfaces; general 


ghting for various 


hine tools, and 


LIGHTING FOR FLOUR MILLS (1949) 
Close-up photos of visual tasks and levels and quality 
of illumination for roll, sifter and purifier floors; pack 
ing areas; and product control stations. 


LIGHTING FOR CANNERIES (1950) 
Recommendations based on committee study and re 


search on general supplementary artificial lighting and 


t types of canneries 


comitr n oO all 
and equipment suitable 
n and safety; and 


il wiring 


LIGHTING FOR BAKERIES (1950) 

Committee study report on baking industry; complete 
with photos and drawings of typical floor arrangements 
and lighting layouts; paint color for visual environment; 
lay lighting ighting levels for various depart 


Also ae of iltraviolet 


ble t each puantit prices 


OTHER COMMITTEE REPORTS 


(16) 


ART GALLERY LIGHTING (1945) 
{ 


etely illustrated guide to lighting exhibits of seulp 


ntings me opy quantity prices upon 


LIGHTING OF CENTRAL STATION PROPERTIES 
(1951) 
Lighting recommendations for contruol and load dispateh 


TRANSPORTATION LIGHTING (1951) 


ghting for buses, streetcars, rapid transit and 


Interior 


way trains per copy antity pri 





meneieihdetennedoanmiti ee 











of 


copies 


Name 


es 


Indicate publications wanted by number. 


CONTEMPORARY LIGHTING I8 MODERN AND 
TRADITIONAL INTERIORS (1951) 


CURRENT LIGHTING PRACTICE FOR TELEVISION 
PRODUCTION (1951) 


FUNCTIONAL VISUAL ACTIVITIES (0 THE HOME 


(i95i) 


ES. LIGHTING DATA SHEETS 





ordered now 
Renew 


Series EVIT should be 
of Gret & sheets 


New 24-sheet 


for immediate delivery 


your subecription today 





SERIES XVIi—Subecription for 24 sheetse—é61 25 


XVI—24 sheets each—61.25 per 


SERIES XIII 


HOME LIGHTING DATA SHEET PACKET 


LE 


Date 


S. Publications which I have indicated by number 


ES 


r Oh 


Section 
pler 


Zone State 


eee eee eee Cee SRR CPC PC eC eC eee ee eC ee ee ee ee eee eee eee eee eee eee eee eee eee eee ee eee ee 
Print or type name and address. 


Clip out and mail 


SPECIAL DATA SHEET MINDER 
eaf binder in blue 


Single 


bound 
gold 


New style, durable loose 
fabrikoid and 


binder $1.50; in | 


stamped in 


re, $1.25 


attractively 


ts of 2 


or ™ 


LIGHTING COURSE MATERIAL 


EXPERIMENTS WITH LIGHT 
for high 


Practical problems suitable school ecience 


classes. 25¢ each 


t ‘ semester iu tory 


LIGHTING FUNDAMENTALS 
Lithograpt for a or light 
$) 


* ‘) 
t or adults 


ng course suitable for ege students 


each; 10 or more, 75¢ 


LIGHTING DESIGN PROBLEMS COURSE 


gra : : . 


r a one semester 


course to f yw “Lighting Fundamentals.” Sections 
lesign 


irces, colcr in 


ratio cal 
fixture 


on illumination methods, brightness 
illumination, 
ting lighting installations in 

frared energy, and design 
industrial and 


$1.25 


installations for pre, school, 


ilighting. $1 


more 


MEASUREMENT OF LICHT 


TESTING PROCEDURES 
CHARACTERISTICS (1948) 


rte in 


(29) roR ILLUMINATION 


guides to test 
and street ligat 


Five committee rep one volume 


Zz flu 
ing luminaires 


rescent iampes a iminaires 


$i 
STANDARD METHOD FOR MEASURING AND EBE- 


PORTING ILLUMINATION FROM ARBTIFICIAL 
SOURCES IN BUILDING INTERIORS 


choosing instruments, where 
106 


What to guard against in 


test stations are located and how to take readings 


each 


FOOTCANDLE SURVEY (18-10) FOR ARTIFICIAL 


ILLUMINATION IN INTERIORS 


LIGHTING EQUIPMENT ENGINEERING DATA 
SHEET 
equipment 


6 . 

19¢ as & guide in preparing forms for presentation of 
»t data on lighting equip 

purchasers as basis 


manufacturers and testing agencies fer 


metrie and other pertiner 
-quipment 


each 


GUIDE FOR PHOTOMETRIC TESTING OF FLOOD 
LIGHTS OF 10 TO 160 DEGREES TOTAL BEAM 
SPREAD (1951) 90c per copy 


ILLUMINATION TESTS 


GUIDE FOR OUTDOOR 








from 
kindergarten 


through college. Ne. LYES ARE BRIGHTER 
Sesser. LESSONS LIGHTER 


or 
Gury-LicY* 


With GUTH-LIGHT, students enjoy effortless vision. 


The reason: GUTH fixtures provide the right quantity and quality 
of light... plenty of light, evenly distributed to give freedom 


from shadows and glare. 


The result: Normal vision is protected and lessons are easier. 
Students have more energy and better posture. 


Whether you have a kindergarten or college lighting problem, it 

will pay you to contact your GUTH resident engineer about GUTH SEELUX* — 3-ring, 
open bottom for sil 

ver bow! lomps with 


Precision-Planned School Lighting . . . or write for our School Lighting yer bow! lompe with 


Catalog Aluminum** louvres. 





*Patent Pending 


**®@ and Patented, Aluminum Co. of Americo 
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school-lighting 
dollars — 
buy more with 


the new miller 
LEXINGTON 























EASY, QUICK ECONOMICAL EXTREMELY 
INSTALLATION MAINTENANCE LOW BRIGHTNESS 

| —— = 7 = T - a - | 
| 

' 
Hf | * ae 

| _ ‘ 
; » @ “% 
| TS] 

| 

es | L 


You get CLASSROOM LIGHTING of extremely low brightness 
with high efficiency nproved lighting performance — at L. O. C.* 


You get EASY, QUICK INSTALLATION: completely-wired 8 chon 
fewer parts to hondle fewer supports from ceisler 9g sliding clamp 


hanger grips flo ged top, to simplify mow nting 


You get ECONOMICAL MAINTENANCE: the LEXINGTON con 
be relamped 3 woys from one lodder position top sides and bottom 
7 t models 





You get LONG, USEFUL LIFE: extremely strong, rigid shielding 
msembly with cross baffles and side rails made from one piece of steel — 
tee! rust-protected by 5-stoge Bonderite process hot sproyed high 


boked white enamel long-life finish 
You get MORE VALUE FOR YOUR LIGHTING DOLLARS 


Write for Miller LEXINGTO?' and Lb. O. C. folder. Miller field engineers 


and distributors ore convemently located for nation-wide service 


THE miller COMPANY vceioen. conn 


SINCE 1844 


*Low Overall Cost 
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Twins at birth, 
but not at 60 





Like twins, it’s hard to tell a Westinghouse cal phosphors used to coat the inside of the 
fluorescent lamp from any other brand, or from tube. These chemicals are processed and tested 
older Westinghouse types. Except for the new to remove life-shortening impurities. This pu- 
Westinghouse bump-base, they all look alike. rity also eliminates color distortion and change. 
But as they grow older, the new Westinghouse The result is a longer, constant brightness 
stays younger longer. At 7500 hours, or about throughout the life of the lamp. 

4% years of normal use, the new Westing- 
house lamps still give you 75% of their orig- 
inal light output 


For all the facts, call your Westinghouse 
Lamp Distributor today, or write to the Wes- 
tinghouse Lamp Division, Bloomfield, New 
One reason for this longer life is the chemi- Jersey. 


~ YOU CAN BE SURE...IF ITS ) 


Westinghouse 


NOVEMBER 1952 BSA 
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HE SAVED '/2 to 1% on PRICE 
BUT LOST 84 /9% on PERFORMANCE 








m He thought he had bought a bargain by saving that last 2 of 1% on price =m 
and didn't realize he'd penalized himself 8¥%i0% on light output. In 
addition, lamp life was reduced 54% — meaning that lamp replacement 


and maintenance costs were 100% higher than they need be 


Yes! All this can happen if the ballasts for fluorescent fixtures are economized 


to price and not engineered to lamp requirements. A 100 watt lamp — needs 
100 watt input 91.2 watts is 8%10% short of the need 

Fixture manufacturers using Acme Electric ballasts need not worry about 
this problem all Acme Electric ballasts are properly engineered to their 


roted output 
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ACME ELECTRIC CORPORATION 


2911 WATER ST CUBA, N. Y. 
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SENIOR DRAFTSMAN 
POSITION AVAILABLE 
f three years experier 
avout h fluorescent 
rtun ey fi r advancement 
n located i the heart 
west W“ e details of 
and salary desired ¢ 
PERSUNNE rE 
ECTRIC & MFO. COM 
her Way Spokane 


SALES REPRESENTATIVES WANTED 


anuftacturer 





LIGHTING SPECIALISTS 
LIGHT IS A LIFE CONDITION 


|. Your clhents judge their lighting by 
how they feel. They describe it as being 
either STIMULATING, IRRITATING or 
DEAD 
Add this concept te your technique to 
serve the lighting needs of ali Types 
of People your chents 

3. You'll find helpful information on this 
subject in 


LIGHTING TO STIMULATE PEOPLE 
174 pages IIhustrated Cloth $2.50 
Send orders to 

J. LLOYD KAMM 
1119 W. 6IST STREET 
SEATTLE 7. WASH 














HARD GLASS 
Won't crock due to sudden temperoture chonges, mouture end 
flying insects 

LOW MAINTENANCE 
No reflectors to clean. Higher light ovtput meintoined throvghow 
life of lomp with seoled in wiver reflector 
LOW COST INSTALLATION 

Only simple socket required for high or low boys. Uses light-weight, 
low-cost weatherproof ovtdoor lamp holders 














Send for Technical 
Bulletin 80 


RADIANT 
HI-FLOOD 


Reflector Weatherproof, 


FLOODLAMPS 





Menvtecturers of Lamps for PROJECTION @ FLOODLIGHT © SPOTLIGHT @ MOTION PICTURE PRODUCTION 
SOUND REPRODUCTION © AERONAUTICAL @ SPORTS LIGHTING AND GENERAL SERVICE @ RECTIFIER BULBS 


Angele 
NOVEMBER 1952 BOA 











GET THIS INDEX TO ADVERTISERS 
FREE FILE 


November 1952 





Acme Electric Corp 


Benjamin Electric Mfg. Co 
Inside Front Cover 


Certified Ballast Manufacturers 
Inside Back Cover 


Champion Lamp Works 4A 


Curtis Lighting Inc 4A 


Day-Brite Lighting Inc 16A 


General Electric Co., Apparatus 


General Electric Co., Lamp 26A 


Edwin F. Guth Co SIA, Back Cover 


Jefferson Electric Co 22A 





J. Lloyd Kamm 


Kopp Glass Inc 
It gives you the last word on group re- 


plac ement Leader Electric Co 


In simple, practical terms it tells you Litecontrol Corp 


Miller Co 
how to determine your most 
profitable cleaning cycle Mitchell Manufacturing Co 
aoe Radiant Lamp Corp 
how to eliminate 83% of your 


lamp burnouts Rohm & Haas Co 


Silvray Lighting Inc 
how to cut lamp replacement 


to a sixth of its former cost Smithcraft Lighting Division 
. 
Sola Electric Co 


Solar Light Manufacturing Co 


CHAMPION LAMP WORKS 


LYNN, MASSACHUSETTS Sunbeam Lighting Co 


Please mail your Free File Folder L on planned cleaning Superior Electric Co 


and group replacement, at no cost or obligation to: 
F. W. Wakefield Brass Co 
Name Position 
Company Westinghouse Electric Corp., 
Lamps 
Street 
Westinghouse Electric Corp 


City Zone 
Lighting 
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—§ 
1952 TECHNICAL CONFERENCE 
PROCEEDINGS 
containing complete preprints of all technical 
papers presented it the LE.S. National Tech get ta cheaper 


nical Conference, Chicago, Illinois, September 


8 through 12, 1952 


We doubt if we ever claimed to have the low- 
Since it is probable that all of the Confer est price for @ lighting fixture. Quite a few on 
ence papers will not be published in full in the market that cost less than SOLARLITE. 
ILLUMINATING ENGINEERING, this volume has initially, that is. But when you add it all up— 
been prepared for those Society members and quality, service, skilled engineering and per- 
formance — well, there's a horse of another — 
shade! Figure it that way and you'll realizg 

drailable at $2 per copy from: thet SCLARLIVE ls by fer your beet buy. 
* be true because our customers have been 
PUBLICATIONS OFFICE ing us that for 50 years. And, os far as we’ 


ILLUMINATING ENGINEERING SOCIETY +8 ' we 
SOLAR LIGHT MANUFACTURING C 
1860 BROADWAY 1357 $. Jefferson Street, Chicege, llinois 


NEW YORK 23, N. Y 


others who wish the complete presentation for 


record or reference purposes 











Today’s test is in better school lighting 








S| \BEAW LIGHTING COMPANY 


777 EV4TH PLACE + LOS ANGELES 21, CALIF 


NOVEMBER 1952 








Constant Wattage Sequensia77 Ballast 


The Rapid Start Fluorescent Lamp is particularly well suited to series-sequence operation, which 
Sola Electric Co. introduced to the Fluorescent lighting industry in 1949. The Sola Constant Wattage 
Sequenstort Ballast has four distinct points of superiority for optimum operation of the Rapid 


Start Lamp 


LONGE§R LAMP LIFE: 

This new Sola ballast is designed to meet the 
lamp manufacturer's specifications. Its peak 
to RMS ratio is only 1.42, better by 16% than 
the maximum specification. Line over-voltage 
can't shorten lamp life because secondary 
voltage regulated through the patented 
Sola Constant Wattage Circuit 


18 


2. CONSTANT LIGHT OUTPUT: 


Rated lumen output is delivered at all times 
Incorporation of the Sola Constant Voltage 
Principle insures maintained light output con 
stant within «2° over the primary voltage 
range of 106.130v 


S O IL A Thawed BALLASTS = 


ee Ligh ° Cold 
ee ee soua 

New York 103 £ 125th St. New York 35. N.Y. 
Boston: 246 Wolnut S).. Newtonville, Moss. D&cotur 2.3510 © 


pwned 6 6464 


mecTRic CcoO.. a“ 3 


Prledelphia 


3. QUIET OPERATION: 

The special] lamination results in exceptionally 
quiet operation. The outer legs of the core are 
widened to reduce stray magnetic fields, and 
consequently the tendency to set up vibration 
in the metal parts of the fixture itself. Sola 
Pressed-in Core-and-coil construction virtually 
eliminates lamination hum 


4. LONG BALLAST LIFE: 


Temperature rise is low for cool operation. 
When one or both lamps fail the operating 
temperature of the ballast is reduced, rather 
than increased, due to the Sola circuit. 


Write for a new bulletin which gives 
lectrical and mechanical specifica 
tions of the Sola Constant Wattage 
start Ballast for Rapid Start 
Ask Bulletin CPFL-167 


Seq 
for 


ne 
W. 16th Street, Chicege 50, ‘Mlineis, Bishop 2-1414 

Swetiend Bidg Cleveland 15. O PRospect |.4005 
ee ee) 


Cathode ning 
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Here’s why Clekegilil 
uses CERTIFIED BALLASTS in all their 
fluorescent fixtures 


“We equip all our fluorescent fixtures with Certified Ballasts because we find our distributors, 
the contractors who make the installation and the users all are more satished with results 
when Certified Ballasts are installed,” says A. F. Wakefield, president of The F. W. Wakefield 


Brass Company, Vermilion, Ohio. ee 

; — ; , "y 
His conviction is shared by many other manufacturers < a 
who have learned that CERTIFIED BALLASTS assure— i a 


Full Lamp Life Rated Light Output Maximum Ballast Life 





CERTIFIED BALLASTS are made to precise specifications, then 
tested by Electrical Testing Laboratories, Inc., which certifies they 


conform to these high standards 


Write for complete information on the types of CERTIFIED 


BALLASTS available from each participating manufacturer 


Participation in the CERTIFIED BALLAST program is open to any 
manufacturer who complies with the requirements of CERTIFIED 
BALLAST MANUFACTURERS 


pare BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 





HIGH PF 


2116 KEITH BLDG., CLEVELAND 15, OHIO 











_OPEN LIKE A LATTICE 
DIFFUSING LIKE GLASS 
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uth GrateLite Louvre 


the latest idea in lighting 
A SYMPHONY OF DIFFUSED LIGHT 


The first integral plastic louvre for fluorescent lighting, molded of 

LUSTREX polystyrene. It reveals a new conception of architectural 

beauty and efficient lighting: Its diffusion results fromthe % 
cubical lattice that cuts off direct light at a 45° angle. 


But words alone cannot describe beauty. See for yourse! 
and ask to be shown a sample. it will give you a ne 
outlook on lighting 


GrateLite is tough, quickly cleaned an 


as 3 . 





